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Pabouass mporpamMmma y4ueOHOTrO TpenMeTa MO XMMHH Ui 7-9 KIIAacCOB COCTaBJICHA Ha
ocHoBe DeepalibHOIO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOTIO CTaHAAapTa OCHOBHOTO OOIIEro
obpazoBanusi, mnporpammbl o xumur O. C. I'abpuensna (O. C. I'abpuensn, I'. A. [llumapesa
«[Iporpamma kxypca xumum ans 7 xinaccay, O. C. I'abpuensH, A. B. Kynmosa «IIporpamma
OCHOBHOTO 00mmiero obpazoBanus. 8 — 9 kiaccel»), TpeboBanuii k ocBoenutro OOIT OOO,
yaeOHoro miana MBOY «CIII um. M. T'oppkoro» Ha 2023-2025 y4eOHbIi TOT

Y4yeOHO-MeTOAUYECKOe o0ecnieyeHue
YMK 7 knacc
I"a6puensu O.C., OctpoymoB WN.I'., Axnebunnn A.K. Xumus 7 kinacc. BBogusrii kype. YaeOHoe
nocobue - M.: JIpoda, 2016.

YMK 8 knace
Xumus: 8 kinace. YueOHUK. ba3zoBeiii ypoBens. Beprukans. ®I'OC/ I'abpuensu O.C. — M.
Hpoda, 2016.

YMK 9 knace
Xumus: 9 knace. Yueonuk. Beprukans. @I'OC/ I'abpuensun O.C.— M.: lIpoda, 2014

YMK pexomengoan MuHHCTepCTBOM 00pa3oBaHusi W Hayku P® u Bxoaurt B
(denepanbHblii nepeyeHb yueOnnkoB Ha 2023-2024 yyeOHblii roa

MNOACHUTEJIBHASA 3AIINCKA

[TporpaMMa o XuMuM Ha YpOBHE OCHOBHOTO OOIIIETO 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOoBaHUIl K pe3ynbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeNbHO MPOrpaMMbl OCHOBHOTO
oOuiero oOpaszoBanus, npeacraBieHHbIx B @I'OC OOO, a Takke Ha OCHOBE (eaepanbHON
pabouel mporpaMMbl BOCIIUTAHUSI U C YUYETOM KOHIIEIIUHU TPENoJaaBaHusl y4eOHOro mpeaMera
«Xumusi» B 00pa3oBaTenbHbIX opranu3zanusx Poccuiickoit @enepariui.

[IporpaMmma mo xuMHHM Ja€T TMpeACTaBIEHUE O IeNAX, OoOmed cTpaTteruu oOydeHus,
BOCIIUTAHUSI U Pa3BUTHs OOYy4YaAIOMIMUXCA CPEACTBAMH Yy4eOHOTO TMpEIMeTa, yCTaHABIMBAET
00s3aTeNbHOE MPEIMETHOE COZEpKaHUe, MpelycMaTpuBaeT paclpeelieHne ero mo Kjiaccam u
CTPYKTYpPUPOBAHUE IO pa3jiejaM U TeMaM MPOorpaMMbl IO XUMHUU, ONPEAEIseT KOJIMUYECTBEHHbIE
M KayeCTBEHHBIE XapaKTEPUCTUKH COAEPKAHUS, PEKOMEHIYEMYIO IOCJIEI0BATENbHOCTh
M3Y4YEHUSI XUMUU C YYETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH, JIOTHKH Y4€OHOTO
mpolecca, BO3pacTHbIX OCOOCHHOCTEH 00ydaroluxcs, onpeaenseT BO3MOXKHOCTU MpeaMeTa A
peanu3anuu TpeOOBAHMI K pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa30BaTEeNbHOW MPOTrpamMMbl Ha
YPOBHE OCHOBHOTO OOIIET0 00pa30BaHus, a TaKXKe TPeOOBaHMI K pe3yIbTaTaM 00yYeHUS] XUMUU
HA YpOBHE IIeTiell W3y4eHHUs TpeaMeTa W OCHOBHBIX BHJOB YueOHO-NO3HABATEIbHON
JEeSTENIbBHOCTH 00YyYaromIerocs o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHUE XUMUU CIYKUT OCHOBOU 11 JOPMUPOBAHUS MUPOBO33PEHUS 00YJArOIIETroCs, €ro
MPEJICTABICHUI 0 MAaTePUAILHOM €MHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (HOPMHUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX YHEPTUU U 00 IBOIIOLUHU BEIIECTB B IPUPOJIE, O TYTAX
pemieHuss ra00adbHBIX TPOOJIEM YCTOMYMBOTO Pa3BUTHS UYEIOBEYECTBA — CHIPHEBOM,
SHEPTreTHYECKOM, MUIIEBON M IKOJIOTHIECKOW 0€30IMacHOCTH, TPOOJIEM 3IpaBOOX PAaHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peanu3alliid  BO3MOXKHOCTEH Il caMmMoOpa3BUTHUS U (OPMUPOBAHUS
KYJIbTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHOI rPaMOTHOCTH;



BHOCHUT BKJIaJl B (JOPMHUPOBAHNE MBIIIJICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaronuxcs,
HaBBIKOB HMX  CaMOCTOSITEIbHON  y4eOHOH  JEesTeIbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIICIOBATEIIbCKUX YMEHHH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KM3HH, TaK H B
npodecCHOHATIBHON 1 TeIbHOCTH;

3HAaKOMHUT CO CHEUU(PUKOH HAyYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI LIEIOCTHOTO
B3IJIA/1a HA €MHCTBO MPHPOJIBI U YETIOBEKA, SBJSIETCS OTBETCTBEHHBIM 3TAioM B (JOPMHPOBAHUU
€CTECTBEHHO--HAyYHOH IPAMOTHOCTH 00yYarOIIUXCS;

CHocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOIO OTHOIIEHUS K €CTECTBEHHO--HayYHbIM
3HaHUSAM, K IpPUPOJE, K 4YEJIOBEKY, BHOCHUT CBOM BKJIQJ B HKOJOTMYECKOe OOpazoBaHME
oOyyJarouuxcs.

JlanHbple HampaBieHHS B OOYYCHMH XMMHH OOECIEUMBAIOTCS CIEUU(UKON comep KaHus
y4eOHOro ImpeaMera, KOTOPbIM SIBJISETCS MEeJarorn4eckd aJalTHPOBAaHHBIM OTPaKEHHEM
0a30B0il HayKM XMMHHU Ha ONpeAeIEHHOM JTarne e€ pa3BUTHsL.

Kypc xumuum Ha ypoBHE OCHOBHOIO OOIIEro 0Opa30BaHHS OPUEHTHPOBAH HAa OCBOEHHUE
00y4arolMMHUCS CUCTEMbI IEpPBOHAYAIbHBIX IMOHATHI XUMUHU, OCHOB HEOPraHUUECKON XUMUU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX [IOHATUN OPTaHUYECKOW XUMUH.

CrpykTypa colepkaHHsl IpOrpaMMbl 110 XUMHM C(HOPMHPOBAHA HA OCHOBE CHCTEMHOTO
noaxoja kK e€ mzydeHuro. CopepxaHHe CKJIAAbIBACTCSI U3 CUCTEMbI MOHATHH O XMMHUYECKOM
AJIEMEHTE M BEIIECTBE M CHUCTEMBl MOHATUN O XuMuueckod peakuuu. OOe 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUIY IOCJIEAOBATEIbHOIO PAa3BUTUS 3HAHUN Ha OCHOBE
TEOPETUYECKUX IIPEICTAaBICHUN Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /[[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YUYEHHsI O CTPOCHHUH aToMa U XUMUYECKOH CBSI3H;

— Mpe/CTaBIEeHUI 00 MEKTPOIUTHUECKON TUCCOIMAIINY BEIIECTB B paCTBOPAX.

TeopeTnueckne 3HaHUS PAcCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKHM IOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBAaTEIIbHO OT OJHOTO YPOBHA K JIpyromy,
BBIMOJHAS (QYHKIUM OOBSICHEHHS W IPOrHO3MPOBAHMSI CBOWCTB, CTPOEHHSI M BO3MOXKHOCTEH
MPAKTUYECKOI0 MPUMEHEHHUS U MOJIYYeHHs U3y4aeMbIX BEILECTB.

OcBoeHue mnporpaMMbl IO XMMHHU CIIOCOOCTBYET (OPMHMPOBAHUIO IPEACTABIECHUS O
XUMHUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHON IPUPOJBI,
LIEHHOCTHOTO OTHOILIEHHUSI K HAYYHOMY 3HAHUIO U METOJIaM M03HaHUs B Hayke. M3ydyeHue XxumMun
INPOUCXOAUT C TMpPHUBJICYEHHEM 3HAHUW W3 paHee M3YyYEHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Pusuka. 7 Kjace.

[Tpu u3yyeHnH XUMHUU TPOUCXOIUT (POPMUPOBAHHUE 3HAHUH OCHOB XUMHUYECKOM HAyKH Kak
00J1acTH COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUYECKON JESTeIbHOCTH YeJIOBEeKa U KaK OJIHOTO
U3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. 3ajada y4eOHOro mpeaMeTa COCTOUT B (POpMHpPOBAHUH
CHCTEMBbl XUMHUYECKUX 3HAHUN — BaXXHEUIIMX (DAKTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKHX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUH MHPOBO33PEHUYECKOr0 XapakTepa, s3blKa HAyKH, B
MPUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IPU N3YYEHHUH BELIECTB M XUMUYECKUX pEeaKkiuil, B
GOpMUPOBAHUM U DPA3BUTHH [O3HABATEJIbHBIX YMEHUH M HMX MPUMEHEHHUH B Y4eOHO-
MO3HABATEJILHOM U yueOHO-MCCIIeJOBATENIbCKOM 1eATeIbHOCTH, OCBOCHUH TPaBUII 0€3011acHOTO
oOpalleHus C BeI[eCTBAMU B IIOBCEIHEBHON KU3HH.

[Ipy uM3ydyeHUM XMMHUU Ha ypOBHE OCHOBHOIO 00IEro oOpa3oBaHUs BaXHOE 3HAYEHUE
npuoOpeny Takue IeNH, Kak:



— (popmHpoBaHUE MHTEIJIEKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOW K caMOOOpPa30BaHHUIO,
COTPYAHUYECTBY, CAaMOCTOSATEIBHOMY MPHHATUIO PEHICHWH, CIOCOOHOW aJanTHpOBATHCA K
OBICTPO MEHSIOIIMMCS YCIIOBUSIM KHU3HU;

— HAaNpaBJICHHOCTh OOYy4YEeHHMsS Ha CHCTEMaTH4ecKoe MpuoOIIeHrne O00ydJaromuxcs K
CaMOCTOSITENIbHOM ~ TMO3HABAaTEJIbHOM  NIEATENBHOCTH,  HAy4yHbIM  MeTOJaM  IO3HaHUS,
(OpPMUPYIOIITUM MOTHBAIIUIO U PA3BUTUE CIIOCOOHOCTEN K XUMHH,

— obecrieueHue YCIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAIOUIMMHUCS OIbITa
pa3HOOOpa3HON JAEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KJIFOUYEBBIX HABBIKOB (KIIIOUEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCAIbHOE 3HAUCHUE JJIs1 PA3IMYHBIX BUAOB JIEATEIbHOCTH;

— (GopmupoBanue o61el PyHKIIMOHAIBHON U €CTeCTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
YHClie YMEHHA OOBSICHITh M OLICHWBAThH SIBIICHUS OKPYXKAIOMIETO MHPA, WUCIOJB3Ys 3HAHHS U
OTBIT, TIOJYYCHHBIC MPU W3yYCHUH XHUMHUHU, MPUMEHATH HMX TPU pPEIICHUH mpodieM B
MOBCEIHEBHOM JKU3HU U TPYAOBOH 1€ATEIbHOCTH;

— (opmupoBaHue y 00y4aronuxcs r'yMaHUCTUYECKUX OTHOIICHU, TOHUMAHUS [ICHHOCTH
XUMHUYECKHX 3HAHUM i1 BBIPAOOTKU SKOJOTHYECKH I€IecOo00pa3HOro MoBeAeHUs B OBITY U
TPYAOBOM JEATEIBHOCTH B LEJSAX COXPAHECHHS CBOETO 3J0POBbS M OKPYKAKOIIEH MPUPOIHON
Cpelibl;

— pa3BUTHE MOTUBAIUU K 00YUEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO
HAa OCHOBE YCBOGHHUS OOIIEYEIOBEYECKUX I[CHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npoduiIs U HANIPaBICHHOCTH JJalbHENIIEro o0yyeHusl.

OO61iee yucio 4acoB, OTBEAEHHBIX U1 U3YyUYEHUS XMMUU Ha YPOBHE OCHOBHOI'O OOILIEro
obpazoBanus, cocraBisieT 170 wyacoB: B 7 kiacce -34 4daca (1 yac B Henento), B 8 kiacce — 68
qacoB (2 yaca B HeZIento0), B 9 kiacce — 68 yacoB (2 yaca B HEZEIIO).

INVIAHUPYEMBIE PE3YJbTATHBI OCBOEHUSA IMTPOT'PAMMBI 10 XUMHUHU HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

JJMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PpEe3yJabTaThl OCBOCHHS MPOTPAaMMbI OCHOBHOTO OOIIEro o0Opa3oBaHUs
JOCTUT'AaKOTCA B XO1€ O6yT~ICHI/I5[ XUMHUHU B €IUHCTBC y‘~I€6HOI\/JI n BOCHI/IT&TCJ’IBHOﬁ NCATCIIBHOCTHU B
COOTBETCTBUM C  TPAJUIMOHHBIMH  POCCHMCKMMH  COIIMOKYJIBTYPHBIMH M  JyXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMH, TPUHATHIME B OOINECTBE MpPaBUJIAMHU M HOPMAMH TOBEICHHS U
CIOCOOCTBYIOT MPOIIECCaM CaMOITO3HAHHMSI, CAMOPA3BUTHS M COIMATM3AINN 00yJarOIUXCS.

.HI/I‘-IHOCTHI)IG pe?)y.]'II)TaTI)I OTpa)KaI-OT TOTOBHOCTH 06yqafonmxc;{ pYKOBO)ICTBOBaTI)CH
CHCTEMOW TO3WTHUBHBIX IIEHHOCTHBIX OPUCHTALMH M PACHIMPEHHE OIbITA JCATEIBHOCTH Ha o€
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTPHOTHYECKOT0 BOCTUTAHUSI:

LIECHHOCTHOTO OTHOILIEHMS K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJIC/INIO0, TIOHUMaHMs 3HAYCHUS XMMUYCCKOW HAYKH B JKH3HH COBPEMEHHOTO OOIIECTBA,
CIOCOOHOCTH BIIAJIETh JTOCTOBEPHOW HH(OpMAIUEH O MEPEIOBBIX JOCTHKCHUSAX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOM XMMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpoOHCTBe
MHpa U O0IIECTBA;

2) rpakKIaHCKOT0 BOCTIMTAHUSI:

HpeI[CTaBJIeHI/IH 0 COIHAJIBHBIX HOpMaX n HpaBI/IHaX MCKIIMYHOCTHBIX OTHOH_IGHI/Iﬁ B
KOJIJIEKTHUBE, KOMMYHHKATHBHON KOMIIETEHTHOCTH B 0OIIIECTBEHHO ITOJIE3HOM,
y4eOHO-HCCIIeIOBATEIbCKOM, TBOPUECKOH W JPYrUX BHUIAX JEATEIBHOCTH, TOTOBHOCTH K
pa3H006pa3H01>i COBMCCTHOﬁ NCATCIIBHOCTU HpI/I BBIIIOJIHCHUH y‘-I€6HI>IX, IIO3HaBaTCJIbHBIX 3a41a4,
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BBIIOJIHEHUM XMMUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUYEOHBIX IPOEKTOB, CTPEMIIEHUS K
B3aMMOIIOHMMAHUIO ¥ B3aMMOIIOMOIIM B TPOLIECCE TOW y4eOHOW IesTeIbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE IIOBEJIEHUE M IOCTYNKHM CBOMX TOBApHUINEH C NO3UIMM HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MTOCIIEICTBUI IOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMSA:

MHUPOBO33PEHUYECKUE  NPEIACTABICHHUS O  BELIECTBE M  XMMHMUYECKOM  peakluH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHUsS HAYKM M COCTAaBISIOLIME OCHOBY JUIS
IOHUMaHMs  CYIIHOCTH HayyHOW KapTHUHBI MHUpa, HpPEJCTaBIeHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs IIPUPOJBI, B3AUMOCBA3SIX 4Y€JIOBEKa C NMPUPOIAHOU CPEAoH, O POIU
XUMHH B [IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

IIO3HABATEJIbHBIE MOTHUBBI, HAIlpaBJIICHHbIE Ha IIOJIyYEHHUE HOBBIX 3HAHUI MO XHMHH,
HEoOXoauMBble Ul OOBSACHEHHMsS HaOJIOJaeMbIX IIPOLECCOB U SBJIEHUH, II03HABATENIbHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYpPbl, B TOM YHCJIE HABBIKOB CaMOCTOSATEJILHOM paboThI
C y4eOHBIMU TEKCTaMM, CIIPABOYHOM JMTEpaTypod, NOCTYNMHBIMU TEXHUUYECKUMU CpPEACTBAMU
MH(}OPMALIMOHHBIX TEXHOJIOTUH;

UHTEepec K OOYyYEHMIO M MO3HaHUIO, JIFOOO3HATENBbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHUIO, IPOCKTHOM M HCCIEI0BATEIbCKON JIEATEILHOCTH, K OCO3HAHHOMY BBIOODY
HANpaBJICHHOCTH M YPOBHsI 00yUeHUs B JaJIbHEHIIEM;

4) ¢popMHUPOBAHUS KYJIbTYPHI 3/10POBbSI:

OCO3HAaHHE LEHHOCTU >KM3HHM, OTBETCTBEHHOI'O OTHOIIEHHA K CBOEMY 3JI0POBBIO,
YCTAaHOBKM Ha 3J0POBbI 00pa3 JKU3HU, OCO3HAHME IIOCIECACTBUI U HENPUSATHE BPEIHBIX
NpUBBIUEK (YMOTPEOJICHHUsSI ANKOTOJsl, HAPKOTHKOB, KYPEHHs), HEOOXOAMMOCTH COOIIOICHUS
npaBwyl 0€30MacHOCTU MpH OOpallleHuH € XMMHYECKMMM BEIIECTBaMU B OBITY M peaibHOU
KU3HU;

5) TpynoBoro BocnuTaHus:

MHTEpPEC K NPAKTUUECKOMY M3YyUEHUIO Mpoeccuil ¥ Tpyaa pa3IudyHOro poJia, yBaKeHUE K
TpyAy M pe3yibTaTaM TpYJIOBOM JEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE NPUMEHEHUs
OPEIMETHBIX 3HAaHUM 10 XHWMHHM, OCO3HAHHBIH BHIOOp WHAMBHUIYAIbHOH TpaekTOpHUU
IPOJOJDKEHU 00pa30BaHUSl C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMHH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHON NpodecCHOHAIbHONW NEATENbHOCTH U
pa3BUTHSI HEOOXOIMMBIX YMEHUM, TOTOBHOCTh aJIalTUPOBATHLCS B pO(deccnoHaNbHOM cpene;

6) IKOJIOTHYECKOT0 BOCTIUTAHMSI:

HKOJIOTHUECKH 11€JIeCO00pa3HOe OTHOILEHHE K MPUPOJE KaK UCTOUHUKY KH3HH Ha 3emie,
OCHOBE €€ CYIECTBOBaHMS, MOHUMaHUE IIEHHOCTH 3JJ0pOBOro U Oe3omacHoro obpasza *KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (H3UYECKOMY U ICHXHYECKOMY 30pPOBBIO,
0CO3HAHME LIEHHOCTH COOJIIOJICHHsI MpaBUII 0€30MacHOrO MOBEACHUS MU paboTe C BeleCTBaMH,
a TaK)K€ B CUTYaLUAX, YIPOXKAIOIIUX 370POBbIO U KU3HU JIIOAEH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, IMOJIydaeMble NpPU H3YyYEHUH XUMHH, IS pelleHus
3a/1a4, CBS3aHHBIX C OKPYXAIOIIEH MPUPOIHON CPEAOi, AJIsl MOBBIIECHUS] YPOBHS AKOJIOTMYECKOM
KYJIBTYpBl, OCO3HaHUS INIOOATBHOTO XapaKTepa SKOJIOTUYECKUX MPOoOIeM U MyTel WX pelieHus
MIOCPEACTBOM METOJIOB XMMHMH, YKOJIOTMUECKOTO MBILUIEHUS, YMEHHSI PyKOBOJICTBOBATHCS UM B
ITO3HABATEJIbHON, KOMMYHUKAaTUBHON M COLMAJIBHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMeTHBIX pe3yJiIbTaTOB BBIIEISIOT 3HAYMMBbIE il (OPMHPOBAHUS
MHUPOBO33PEHUS OOIIEHAYUHbIE TOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIOTE3a, (HaKT, CUCTEMA,
IpoIiecC, SKCIEPUMEHT U JIPYroe.), KOTOPbIE UCIIOIb3YIOTCA B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
peaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHMN U3 ATUX NMPEAMETOB (POPMUPOBATH NPEICTABICHUE O
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LEJIOCTHOW Hay4yHOW KapTHMHE MUpa, U YHUBEpCAlbHblE ydeOHble NEHCTBUS (T10O3HABaTEIbHbIE,
KOMMYHHUKATHBHBIC, PETYJISTHBHBIE), KOTOpbIE OOECIEYMBAIOT (OPMHPOBAHHWE TOTOBHOCTU K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOMN EATEIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

Ba3oBrble JJornueckue aeiicTBuA:

YMEHMSI HCIOJIb30BaTh MPUEMBI JIOTMYECKOI'O MBIIUIEHUS IIPM OCBOEHUM 3HAHUIU:
pPacKpbIBaTh CMBICII XUMHUYECKUX TMOHATHM (BBIACIATH HX XapaKTepHbIE MPU3HAKH,
YCTaHABIIMBATh B3aMMOCBS3b C JIPYTUMU MOHATUSMU), UCIIONB30BaTh MOHATHUS AJi1 OOBICHEHUS
OTIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU IS KIacCHUPUKAIUU
XUMHUYECKHMX BEIIECTB U XMMHUYECKUX pEaKLUi, yCTaHABIMBATh PUYMHHO-CIIEICTBEHHBIE CBSI3U
MEXy 00BEKTaMHU U3YUEHUsI, CTPOUTH JIOTUUECKUE PACCYKIEHUS (MHAYKTUBHBIE, 1€AYKTUBHBIE,
10 aHAJIOTHH), eNIaTh BBIBOBI U 3aKIIOUCHUS;

YMEHHE MPUMEHITHh B IMpoliecce MO3HAHMs MOHATHS (MIPEAMETHbIE U METamnpeaMETHbIE),
CHUMBOJIMUYECKHE (3HAKOBBIC) MOJEIH, HCHOJb3yeMble B XHMHH, NPe0Opa3OBHIBATH HIMPOKO
IPUMEHSIEMbIE B XUMHUM MOJIEJIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
xumMuueckas ¢GopMylia M ypaBHEHHE XUMHUYECKOH pEakuu — TMpU pPEIIeHUd Yy4deOHO-
MO3HABATENIBHBIX 3a/a4, C Y4YETOM OTHUX MOJENBHBIX IMPEJICTABICHUA BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKM H3YyYaeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB H
XUMHYECKHX DPEaKUUH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBEHHBIC CBS3U H
MPOTUBOPEYHS B U3y4aE€MBIX IIPOIECCAX U SBICHUSIX.

Bba3zoBble uccienoBareibckue 1eiCTBUS:

YMEHHME HCIOJb30BaTh IOCTABJIIEHHbIE BOIPOCHl B Kaue€CTBE MHCTPYMEHTa IIO3HAHUS, a
TaKkK€ B KayecTBE OCHOBBI Ui (OPMUPOBAHUSA THUIIOTE3bl IO MPOBEPKE MPAaBUIBLHOCTU
BBICKA3bIBAEMbBIX CYKJICHHII;

NpUOOpPETEHNE OMbITa MO IJIAHHUPOBAHUIO, OPraHM3AIMM U TPOBEICHHUIO yYEHHUYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOII0AATh 32 XOJ0M IpoIiecca, CAMOCTOSTENIbHO TPOrHO3UPOBATh €TI0
pe3ynbTar, GopMmynupoBaTh OOOOILIEHUS W BBIBOJBI IO pe3ylbTaTaM IPOBEIEHHOIO OIbITA,
UCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOIETaHHOM padoTe.

Pabora ¢ naopmanmei:

yYMEHHE BBIOMPATh, aHATU3UPOBATh U UHTEPIPETUPOBATH HH(OPMALIMIO PA3IUNYHBIX BUI0B
1 (GOpM IPECTaBICHHUS, TOJYyYaEMYI0 U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIONYJISpHAsI IUTEpaTypa
XMMHUYECKOTO COJEp)KaHUs, CIpaBOYHble MocoOus, pecypchl HHTepHeTa), KpPUTHYECKU
OLIEHUBATh MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(OPMAIIHIO;

YMEHHE MPUMEHSAThH pa3INdHble METObI U 3aIIPOCHI MPU MOUCKE U 0TOOpe MHGOpMaIUU U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAMMBIX JIJIsl BBINOJIHEHUS YU€OHBIX U MO3HABATEIbHBIX 3aa4
OTpeNIeNIEHHOr0 THUMA, MPHOOpPETeHHE OIblTa B 00JAaCTH MCIOJIb30BAHUS HH(POPMALUOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUM, OBIaICHHE KYJIbTYpOH aKTUBHOT'O HCIIOIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OPMY MpencTaBICHUS
uH(pOpMallMl U WIUTIOCTPUPOBATh peIIaeMble 3a/ladydl HECIOXHBIMU CXEMaMH, JuarpaMMaMu,
npyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

yYMEHHUE HCMOIb30BaTh M aHATU3UPOBaTh B Mpolecce y4yeOHOM M HcCiae0BaTeNnbCKOM
JEeSTeNIbHOCTH UH(POPMALIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CEICKOT0 X0341iCTBa U TPAHCIIOpTa
Ha COCTOSIHME OKpYXKarollel MpUpoaHON CPebl.

KoMMmyHnKaTHBHBIE yHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUSA:

yMEHUsl 3aJaBaTb BONPOCHl (B XoJe Auanora W (Wiau) JTUCKYCCHUHU) MO CYHIECTBY
oOcyxnaemMoil Tembl, (OpPMYIHpOBaTH CBOM MPEAJIOKEHUS OTHOCUTENBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



YMEHHUsI IPEACTABIIATH MOJy4YEHHBIE PE3yIbTaThl TO3HABATEIBHON JESTEILHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTaxX; JelaTh IPE3CHTAIUI0 PE3yJbTaTOB BBITIOJHEHUS XHUMHUYECKOTO
IKCIIEPUMEHTa (JIaOpaTOPHOrO OMbBITa, JTAOOPATOPHON pPabOTHI MO WCCIEAOBAHUIO CBOKHCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

yMEHHsI yueOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOM IO3HABATEIbHOU U
MCCJICIOBATEIILCKON NIeATEeIHHOCTH TPU PEUICHUH BO3HHUKAIOMIMX MPOOJIeM HAa OCHOBE yuéTa
0o0IIMX WHTEPECOB W COTJIACOBaHWS MO3UIMH (0OCYKIeHHsS, 0OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JCHCTBUIA, ONpeeleHre KPUTEPUEB IO OLIEHKE KauecTBa
BBITIOJITHCHHOW PabOThI U IpyTrue).

PeryasiTuBHbIE YHUBepPCAJIbHbIE y4eOHbIEe 1eiiCTBUS:

YMEHHE CaMOCTOATEIBHO ONPEICNSTh U ACSITeIbHOCTH, IJIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIMPOBATh W MPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JIEATEIbHOCTH, BBIOMpATh
HaubOosnee HS(¢eKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M MO3HaBaTeNbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh IPEIJIOKECHHBIA AITOPUTM JIEUCTBUM INpU
BBITIOJTHCHUH 33JaHUM C Y4€TOM IIOJIYYCHHS HOBBIX 3HAHMHW 00 HM3y4aeMbIX OOBEKTax —
BEIIECTBAX M PEAKIIMSIX, OLIEHUBATh COOTBETCTBUE IMOJYYEHHOTO pe3yjibTaTa 3asBICHHOMN IIEIH,
YMEHHE HCI0JIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPE/AJIaraeéMble B YCIOBUU 3aJaHUI.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mpemMeTHBIX pe3yJbTATOB IO OCBOCHHIO O0S3aTEIBHOTO COACPKAHWS,
YCTaHOBJIEHHOTO JaHHOM (enepanpHOil paboueld MPOrpaMMoil, BBIAETSIOT: OCBOEHHBIC
oOydJarlomuMuCs Hay4YHble 3HAHUS, YMEHHS M CHOCOObI JeWCTBUM, creuuduyeckue s
peIMEeTHOW 00nacTh «XUMHUsS», BUIBI JCATCIBHOCTA IO TOJIYYCHHIO HOBOTO 3HAHHUS, €T0
HUHTEPIIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CHTYAITUX.

K koniy oOydeHus B 7 Kjacce MpeaMETHBIE pe3ylbTaThl Ha 0A30BOM YPOBHE JOJIKHBI
OoTpakaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

1) Xumusi B HEHTpPe eCTeCTBO3HAHUS

OTIPEeIATh POOJIEMBI, T. €. YCTaHABIUBATh HECOOTBETCTBHE MEXKY JKETaeMbIM U
JIEUCTBUTEITLHBIM,

COCTaBIISITh CIIOKHBIH IUIaH TEKCTA,

BJIa/IETh TAKUM BUJIOM M3JI0KEHUS TEKCTa, KaK TOBECTBOBAHHUE;

MOJ1 PYKOBOJICTBOM yUYHUTEIsl TPOBOANTH HEMOCPEACTBEHHOE HAOI0ICHHE,

0T PYKOBOJICTBOM YUHUTEIST OPOPMIISITh OTYET, BKIIOYAIOIIHIA OTICAHUE HAOIIOICHUS, €T0
pE3yJIbTAaTOB, BHIBOJIOB;

MCIIOJIb30BaTh TAKOW BHJI MBICJICHHOTO (M1€aTbHOT0) MOJISTUPOBAHMS, KaK 3HAKOBOE
MOJIeTTMpOBaHUE (Ha IPUMEpE 3HAKOB XUMUYECKUX PJIEMEHTOB, XUMUYECKUX (HOPMYI);
HCIIOJTb30BaTh TAKOW BHJI MAaTEPHUATBHOTO (TIPEIMETHOT0) MOJISITMPOBAHMS, KaK (PU3HUECKOE
MOJIeJTUpOBaHUE (Ha IPUMEPE MOCITUPOBAHMS ATOMOB M MOJICKYIT);

2) MaremMaTHKa B XUMHMHU

MOJTy4aTh XUMUUYECKYIO HH(POPMAITUIO U3 PA3IUYHBIX HCTOYHUKOB;

OTpeeATh OOBEKT U aCTIeKT aHaIM3a U CHHTE3a;

OTIPEICIIATH KOMIIOHEHTHI 00bEKTa B COOTBETCTBUH C aCIIEKTOM aHAJIN3a U CHHTE3a;
OCYIIECTBIISITH KAYECTBEHHOE U KOJIMYECTBEHHOE OMHUCAHNE KOMIIOHEHTOB 00BEKTa;

OTIpeNieNATh OTHOLIECHUS 00BEKTa C APYTUMU O0BEKTAMU;

OTIPEENATh CYIIECTBEHHbIE TPU3HAKU O0OBEKTA.

3) SiBJjieHusi, NPOUCXOASIIIHE C BEeIleCTBAMHU

OTIpeNieNATh IPOOIEeMBbI, T. €. YCTAHABIMBATh HECOOTBETCTBHE MEXY KEJTAeMbIM U
JIEHCTBUTEIILHBIM;

COCTaBJIATh CJIOKHBIN IUIAH TEKCTA;



BIIAJIETh TAKUM BHUJIOM H3JIOKEHUS TEKCTA, KaK TOBECTBOBAHUE;

0]l PYKOBOJICTBOM yUYHUTEJIsl POBOAUTH HEMTOCPEACTBEHHOE HAOI0ICHHE;

M0J1 PYKOBOJICTBOM YUHUTENsl OPOPMIISITh OTUET, BKIIOYAIOIINIA OMMCaHue HAOII0ICHUS, €TO
pE3yIbTaTOB, BHIBOJIOB;

KCII0JIb30BaTh TAKOW BHJI MBICJICHHOTO (HMI€aIbHOT0) MOJEIMPOBAHMS, KAK 3HAKOBOE
MoOJIeJIMpOBaHUE (Ha IpUMEpe 3HAKOB XUMUYECKUX JIEMEHTOB, XUMUYECKUX (HOpMYI);
MCIIOJIb30BaTh TAKOM BHJI MAaTepUAIBbHOIO (TIPEIMETHOI0) MOJCIUPOBAHHS, KaK (U3UUECKOE
Mo/ieJIupoBaHue (Ha MpUMepe MOACIUPOBAHUS aTOMOB U MOJIEKYJ);

4) Paccka3bl IO XUMHUH

OTIpEeeIIATh MPOOJIEMBI, T. €. YCTAaHABIUBATh HECOOTBETCTBUE MEXK/Y JKEJIaeMbIM U
NEHCTBUTENBHBIM;

COCTABJISITh CJIOXKHBIH IJIaH TEKCTA;

BIIAJICTh TAKUM BHUJIOM H3JIOKEHUS TEKCTA, KaK TOBECTBOBAHUE;

K xonmy oOyuenus B 8 kiiacce mpeaMeTHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

OoTpaxkaTb cHOPMHUPOBAHHOCTH y OOYUAOIIUXCSI YMEHHI:

® pacCKpbIBaTb CMBICII OCHOBHBIX XUMHWYCCKUX TMOHSTHH: aToOM, MOJICKYIIA, XUMHUYECKHH

OJICMCHT, IIPpOCTOC BCIICCTBO, CIIOKHOC BCIICCTBO, CMCCh (OIIHOpOI[HaH

HEOJHOPOJIHASI), BAJIEHTHOCTh, OTHOCHUTENIbHAs AaTOMHAas M MOJIEKYJsipHAs Macca,
KOJMYECTBO BEIIECTBA, MOJb, MOJSpHAas Macca, MaccoBas JOJIsI XUMHYECKOTO
JJIeMEHTa B COCJUHEHHH, MOJISIPHBI 00BEM, OKCHI, KHCIOTa, OCHOBAaHHE, COIlb,
3IEKTPOOTPUIIATENILHOCTD, CTENICHb OKUCIICHUS, XUMUYECKas PEeaKIusl, Ki1acCuuKarus
peaKIuii: peakiuu COSAMHEHUS, PEAKIINK Pa3JI0KEHUsI, PEAKIIUN 3aMEIIECHUs, PEaKIIIU
0o0MeHa, K30~ U IHJIOTEPMHUUECKUE PEAKIINH, TEIUIOBOM 3(PEeKT peakiuu, apo aToma,
DIIEKTPOHHBIN CIIOM aroma, aTOMHas OpOWTallb, PaJuyCc aToMa, XUMHYECKas CBS3b,
MOJISIpHAasl W HETOJIApHAas KOBAJIGHTHAsI CBSI3b, MOHHASI CBSI3b, MOH, KAaTHOH, aHUOH,

pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAaltsl) B PaCTBOPE;

¢ WUIIOCTPUPOBATH B3aWMMOCBA3b OCHOBHBIX XHMHUYCCKHX MOHATUN U NPUMCHATH OTHU

MOHATUS ITPU ONMCAHUM BEIIECTB U UX NPEBPALICHUN;

® HCHOJIb30BATh XHUMHUYCCKYHO CHMBOJIMKY [JISI COCTaBJICHHUSA q)OpMy.]'I BCHICCTB H

YPAaBHEHUN XUMMUYECKUX PEAKIUH;

e OMNpeneNsITh BaJEHTHOCTb aTOMOB 3JEMEHTOB B OMHAPHBIX COCIWHEHMSX, CTENEHb
OKUCJICHUS DJJIEMEHTOB B 6I/IHapHI>IX COCAUHCHHUAX, MPUHAIICIKHOCTE BCHICCTB K
onpeAenéHHOMY Kiaccy COEAMHEHMH 1o QopmyrnaMm, BHJ XUMHUYECKOM CBSI3U

(KOB&J’ICHTHHJI )51 I/IOHHaH) B HCOPIraHNMYCCKUX COCAUHCHUAX

e packpbiBaTh cMbich [lepronnueckoro 3akona JI. M. MeHneneeBa: 1eMOHCTPUPOBATh
MOHUMAaHUE TMEePUOJANYECKON 3aBHCUMOCTH CBOMCTB XMMHUYECKHUX 3JIEMEHTOB OT HX
IIOJIOKEHUS B Hepnogmqecxoﬁ CUCTEME, 3aKOHOB COXpPAaHCHHUSA MacCChl BEIICCTB,

MOCTOSTHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHa ABOTaJIpo;

® ONUCBHIBATh U XapakTepu3oBaTh TaOMMuHylo ¢opmy Ilepuonnyeckoil cucTemMsl
XUMUYECKUX DJIEMEHTOB: Pa3audaTh MOHITHS «TJaBHas MoArpymnma (A-rpymma)» u
«moboyHas moarpynna (b-rpymma)», mameie ¥ OONBIIME TEPUOMABI, COOTHOCHUTH
00o3Ha4YeHHsI, KOTOpbIe UMErOTCs B Tabnuie «llepuoamueckas cucremMa XMMHUYECKHUX
sneMmeHToB J[. 1. MeHneneeBa» ¢ YMCIOBBIMU XapAKTEPUCTHUKAMHU CTPOCHHS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB MW 3apsii sapa, OOIIee YHCIO BJICKTPOHOB H

pacipeeneHue uxX 1Mo 3JIEKTPOHHBIM CJI0SIM);



KJIACCHU(UITUPOBATh XUMUUYECKUE DIIEMEHTHI, HEOPTaHMYECKHUE BEIIECTBA, XUMUUICCKUE
peakiuu (IO YHCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEILIOBOMY
sbdexry);

XapaKTepu30BaTh (OMHUCHIBaTh) OOIIME XUMHUYECKHE CBOWMCTBA BEIIECTB Pa3IMYHBIX
KJIaCCOB, TOATBEpPXKJasi  ONUCAaHUE TMpPUMEpPaMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT MX KAa4ECTBEHHOTO COCTaBa,
BO3MO>KHOCTH IIPOTEKAHUS XUMHUYECKUX MPEBPALICHUN B PA3TUYHBIX YCIOBUSX;
BBIYHCIIATH OTHOCUTEIIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa Mo (opMylie COSAMHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI [0 YPABHEHUIO XUMHYECKOW pEeaKIuu;

IIPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJW3 U CUHTE3,
cpaBHEeHHE, 0000IEeHNE, CUCTEMATH3aIUI0, KIACCU(PUKAIUIO, BBISIBICHUE MPHUUYUHHO-
-CJICICTBEHHBIX CBSI3€M — JUJI1 M3Y4YEHUs CBOMCTB BEILECTB U XMMHUYECKUX PEAKIIUM,
€CTECTBCHHO-HAyYHbIE  METOJbl  [O3HaHUS  —  HAONIOJCHHE,  HW3MEpPEHHE,
MOJIEJTUPOBAHUE, SKCTIEPUMEHT (PEaTbHBIM U MBICTICHHBIN);

CJeloBaTh IMpaBUJiaM TIOJIb30BAaHUS XMMHYECKOM TMOCylIOH U J1TaOOpaTOPHBIM
o0opy/soBaHUEM, a TaKXkKe IMpaBWIaM OOpAaIlEHUS C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIHUSMHU IO BBIOJHEHHIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOTYyYCHHUIO
U COOMpaHUIO Ta3000pa3HBIX BEMIECTB (BOJOPOJNA M KHCIOPOJA), MPHUTOTOBICHHIO
pacTBOPOB € ONPEAECIEHHON MAaCCOBOM JI0JIEN paCcTBOPEHHOTO BEILIECTBA, MJIAHUPOBATH
U MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI M0 PACIIO3HABAHUIO PACTBOPOB LIENOYEN U
KHUCIIOT C TIOMOIIIbIO HHIMKATOPOB (JTakMyc, peHondTanenH, METUIIOPaHK U Apyrue).

K konny oOyueHus B 9 kiacce NpeaMETHbIE pe3ylbTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxaTb chOPMHUPOBAHHOCTH Yy OOYUaAOIIUXCSI YMEHHI:

PAacKpBbIBaTh CMBICII OCHOBHBIX XMMHUYECKMX INOHSITHH: XMMHUYECKHH JJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BELIECTBO, CII0KHOE BEIIECTBO, BAJICHTHOCTb,
AJIEKTPOOTPULIATENIBHOCTD, CTEIEHb OKUCIEHUS, XUMHUYECKas peakLHs, XMUMHUYECKas
CBSI3b, TEIUIOBON 3((EeKT peakuuu, MOJb, MOJSIPHBIA 00BEM, pacTBOp, DIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, JJIEKTPOJUTHYECKAs] JUCCOLMAIUS, pEeaKklUd HOHHOrO OOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTUMbIE peaKlUu,
OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIE ~ PEaKIUH,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCIICHHE€ M BOCCTaHOBJIECHHE, AIJIOTPONUs, aM(OTepHOCTh, XMMHYECKas CBS3b
(koBaJleHTHasi, WOHHAs, MeETAJJIMYEcKas), KpUCTAJUIMUecKas peleETKa, KOppO3Hs
METaJUIOB, CIUIABBI, CKOPOCTh XHMHUYECKOM pEeaklHH, IPEeAENIbHO JIOIyCTUMAas
xoHueHtpauus [1/IK BemecTsa;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKHX IOHATHA W MPUMEHSATH 3TH
IIOHATUS IIPU ONMCAHUM BEIIECTB U UX NPEBPALICHUN;

UCTOJIb30BaTh XUMHUECKYIO CHMBOJIHMKY JJISI COCTaBlIeHHMS (OpMyT BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

OIpPENEIATh BAJICHTHOCTh M CTENEHb OKUCICHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHECHUAX PA3IMYHOIO COCTaBa, NPHUHAMIEKHOCTh BEUIECTB K OIPEACIEHHOMY
KJIaCCy COCNMHEHHWH 1o (opMyrnam, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAs, MOHHAs,
METaJUIn4YecKas) B HEOPraHUYECKUX COEJUHEHUSAX, 3apsi]l HOHAa IO XHMHUYECKOH
dopmyre, xapakTep Cpelbl B BOAHBIX PAacTBOPAaX HEOPraHWYECKUX COCTUHEHUH, THII
KPUCTAJUIMYECKON pEeIETKA KOHKPETHOTO BEILIECTBA;



packpsiBaTh cMbIch [lepuonnueckoro 3akona . . MenneneeBa U 1eMOHCTPUPOBATh
€ro MOHMMAaHME: OMUCHIBATH U XapaKTepu3oBaTh TabnuuHyo ¢opmy llepuoanueckoit
CUCTEMBl XMMMUYECKHMX DJIEMEHTOB: pa3jinyaTh IMOHATUS «rJ1aBHas noArpynna (A-
rpynmna)» u «nobouyHas mnoxarpymnma (b-rpynma)», manbie W OonbLIMe TMEPHOBI,
COOTHOCUTh O0O3HAuUEHHUS, KOTOpPhIE MMEIOTCI B MEPUOAMYECKON Tabnuie, ¢
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHYECKHX AJIEMEHTOB (COCTaB U
3apsij sizipa, o0Iee YruCiIo IEKTPOHOB U pacIpeielieHUe X 10 JIEKTPOHHBIM CII0SIM),
OOBSICHATH O0OIIMEe 3aKOHOMEPHOCTH B M3MEHEHHUH CBOWCTB JJIEMEHTOB M HX
COEIMHEHUH B MpEeNax MajblX MEPUOAOB M TJIABHBIX MOJArPYIIl ¢ YYETOM CTPOECHUS
UX aTOMOB;

KJIaCCU(UIIUPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIIECTBA, XUMUYECKUE
peakiuu (IO YHCIYy W COCTaBy Y4YacTBYIOIIMX B PEAKIMH BEILIECTB, MO TEIUIOBOMY
3 eKTy, 10 U3IMEHEHUIO CTENIEHEH OKUCIICHHSI XUMUYECKHIX dJIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIME M CHEHU(PUYECKHEe XUMUYECKHEe CBOWCTBA
IPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/Iasl OMKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUi;

COCTaBJISAITh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOUUALMU KUCIIOT, HIEJI0YEH U COJIEH,
MOJIHBIE U COKpALIEHHBIC YPAaBHEHUS PeaKIMii HOHHOTO OOMEHa, YpaBHEHUS PeaKIIHid,
MOATBEPKJIAIOIIUX CYIIECTBOBAHME TI'€HETUYECKOM CBSA3M MEXKAY BELIECTBAMHU
Pa3IUMYHbIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBHUTENbHBIX PEAKIMI MOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX peaKuii;

IIPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBHCHMOCTH OT HUX CTPOEHHS, BO3MOXHOCTH
MPOTEKaHUsI XMMUUYECKUX MPEBPAIIECHUN B PA3INYHBIX YCIOBHUSAX;

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA Mo (opMyJie COEMHEHHSI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKlny;

coOnrofarh MpaBuia MOJIb30BAHUS XHMHUYECKOM TMOCyno u  J1abopaTOpHBIM
o0opyJOBaHUEM, a TaK)Ke IpaBHUa OOpaIleHUs C BELIECTBAMH B COOTBETCTBUHU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHHUIO JJAOOPATOPHBIX XUMHUYECKUX OIBITOB IO MOJYYCHHIO
1 cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHUAKa M YIJIEKUCIIOTO rasa);

IIPOBOAMTH PEAKLMH, MOATBEPKAAOIINE KAUECTBEHHBIN COCTAaB PA3JIMYHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpOoMHI-, MOAMUI-, KapOoHar-, (ocdart-,
CUWJIMKaT-, cynb(dar-, TUIPOKCHI-UOHBI, KATHOHbI AMMOHHS M HOHBI H3yYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX paCTBOPaX HEOPraHMYECKUX BELIECTB;
IPUMEHSTh OCHOBHBIE ONEpAIllUi MBICIUTEIBbHON NEATENbHOCTH — aHAU3 U CHUHTE3,
cpaBHeHHE, O00OOIIEHHEe, CHUCTEeMAaTU3alUI0, BBISBICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Yy4EHMs] CBOWMCTB BELECTB M XMMMUYECKHUX PEAKIMH, €CTECTBEHHO-
HayyHble METOJbl T[O3HAaHUS — HaONIOJIeHUEe, W3MEPEeHHEe, MOJEINPOBAHUE,
SKCIIEPUMEHT (peasbHbIM U MBICICHHBIN).

1. Conep:xxkanue nporpamMmsl y4eOHoro npeamera «Xumus» 7 kiaacce (34 yaca, 1 yac B

HeJ1eJ10)

Pa3znen 1. «Xumusi B leHTPe eCTECTBO3HAHUS)
XUMHUS — 4aCTh €CTECTBO3HAHUS. B3aMOOTHOIIIEHNUS YeTOBEKa U OKPY’KAIOIEro MUpA.

[Ipeamer xumun. dusndeckue Tena u Bemecrsa. CoicTBa BeulecT. [I[puMeHeHne BeliecTB Ha
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OCHOBe UX cBoiicTB. Ha0mroenue kak OCHOBHOM METO/ ITO3HAHUS OKPY>KAIOIIEro MHUpA.
YcnoBus nposeneHus Hadmoaenus. [ unoresa. Dxkcnepument. BeiBoa. CTpoeHue miaMeHu.
JlaGopatopus u obopyznoBanue. Mozens, MoaenupoBanue. OcOOEHHOCTH MOJICIMPOBAHUS B
reorpadun, ¢pusuke, obuonorun. Mogenu B Ononoruu. Myisoxu. Mozaenu B pusnke.
Onexrpodopnas mamuHa. I'eorpadpudyeckue moaenu. XUMUYECKUE MOJETH: TIPEIMETHBIE
(Mozenu aToMa, MOJIEKYJ, XUMHUYECKUX U IPOMBIIIIEHHBIX IPOU3BO/ICTB), 3HAKOBbIE, WIIH
CHUMBOJIbHBIE (CUMBOJIBI 3JIEMEHTOB, ()OPMYJIbl BEIIECTB, YPABHEHUSI PEAKLIMii). XUMUYECKUI
3NIeMeHT. XUMHUYecKHe 3Haku. X o003HaYeHne, mponsHomeHne. XumMudeckue (hopMyIisl
BemecTB. [IpocTrie u cinoxHbIe BeulecTBa. MHaekcs! n ko dumentsl. KauecTBeHHBIH 1
KOJIMYECTBEHHBIN COCTAB BEIIECTBA. Y HUBEPCAJIBHBIN XapaKTep MOJOKEHUN MOJIEKYJIIPHO-
KHHETU4YeCKOU Teopuu. [IoHATus «atom», «MoseKymnay, «uoH». CTpoeHue BEIeCTBa.
Kpucrannnueckoe cocrosiHue BeuiecTBa. Kpucramimueckue pemeTky TBEPAbIX BELIECTB.
Juddysus. BpoyHoBckoe aBmkeHHe. BemecTBa MOIEKYIIPHOTO U HEMOJIEKYIISIPHOTO CTPOCHHUSI.
[TonsiTe 06 arperaTHOM COCTOSIHUM BellecTBa. Du3nyecKre U XUMUYECKUE SIBIICHUSL.
["a3000pa3Hble, XKUKKE U TBep/Ible BemecTBa. AMopdHble BemecTBa. CTpoeHue 3eMiu: sapo,
MaHTHs, Kopa. Jlurocdepa. Munepassl u ropHbIe TOPOABI. MarMaTHUeCKue U 0CaI0YHbIC
(HeopraHu4ecKe ¥ OpraHMyecKue, B TOM YHCIIe U TOproYne) nopoabl. XUMHUUECKUNA COCTaB
KUBOM KJIETKU: HEOpraHMuecKue (BoJla 1 MUHEpaJIbHbIE COJIM) U OpraHuueckue (OeKu, JKUphbI,
yIJI€BO/bI, BUTAMHHBI) BellecTBa. bronornyeckas posib BoAbl B )KUBOH KieTke. DoTocuHTe3.
Xnopoduin. bruonoruueckoe 3Ha4eHHE KUPOB, OEITKOB, SIPUPHBIX Macell, YIJIEBOJOB U
BUTAaMUHOB JUJISl )KU3HENIEATEIIbHOCTH OpraHn3MoB. KauecTBeHHble peakuuu. Pacno3HaBaHue
BELIECTB C IOMOLIbIO0 KAYECTBEHHBIX peakUuid. AHaIMTHYECKUil curHain. OnpenenseMmoe
BELIECTBO U PEAKTUB Ha HETO.
JdemoHcTpaumuu:
Konnekuust pa3iauyuHbIX IpeaMeTOB WK GoTorpaduil npeAMETOB U3 aTFOMUHUS [
WUTIOCTPALM UIEU «CBOMCTBA — IIPUMEHEHHEY.
VYyebHOe 000pyAOBaHNE, UCTIONIb3yeMOE Ha ypokax (PU3UKH, OMOJIOTHH, TeoTpapuu U XUMHUH.
OnektpodopHas MamrHa B aeicTBuu. ['eorpaduueckue monenu (rmodyc, KapTa).
buonoruueckue mosienu (MyJsiKU OPraHOB M CUCTEM OPIaHOB PACTEHUH, )KUBOTHBIX U
yenoBeka). Puznyeckue 1 XUMHUECKUE MOJIEH aTOMOB, MOJIEKYJI BEILIECTB U KPUCTAIIIMUECKUX
PEIIETOK.
OObeMHbIE U HIAPOCTEPKHEBBIE MOJIEH BOJIbI, YTIIEKUCIIOTO U CEPHUCTOIO I'a30B, METaHa.
OO0pa31bl TBEPBIX BEIIECTB KPUCTAIIUNYECKOTO CTPOeHUS. Moenu KpUCTaJUINYECKUX PEIIETOK.
Bona B Tpex arperaTHbIX cOCTOSAHUAX. KOIeKIMs KpUCTANINYECKUX U aMOP(HBIX BEIIECTB U
U3JIeIIUN U3 HUX.
Konnekuust MunepanoB (Ja3ypuT, KOPYH]I, XaJIbKOMUPUT, (QIFOOPUT, TAIINT).
Konnekuust ropHbsIx mopoJ (TpaHuT, pa3indHble GOPMBbI KaJlbLIUTA — MEJI, MPaMop, U3BECTHSK).
Kounexmust roprounx uckomnaeMsix (HeTh, KAMEHHBIN YTOJIb, CIIAHIIBI, TOPd).
JleMOHCTPALMOHHBIE IKCIIEPUMEHTBI
Hayunoe HaGmonenue u ero onucanue. M3yuenue cTpoeHus miaMeHu.
CnupToBast SKCTpaKkus XJI0popuIia U3 3€JeHbIX JUCThEB PACTCHUIA.
«IlepenuBanue» yriIeKMCIOr0 ra3a B CTakaH Ha ypaBHOBELIEHHBIX BECAX.
KauecTBeHHast peakuiys Ha KUCIOPO.
KauecTBeHHast peakiusi Ha YIIIEKUCIbIN Ta3.\
JlaGopaTopHble padoThI:
Pacnpoctpanenue 3amaxa 0/1€K0JI0OHa, JyXOB HIIH J1€30/10paHTa Kak nporece auddysuu.
Habmionenne OpoyHOBCKOTO JBMKEHUS YaCTUYEK YEPHOM TYIIH O] MUKPOCKOTIOM.
Huddy3us nepmaHranara Kaiusl B )KeJIaTHHE.
O6HapyxeHue 3(pUPHBIX Maces B aleIbCUHOBOM KOPOUKeE.
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W3y4eHne rpaHuTa ¢ MOMOIIBIO YBEINYUTEIBHOTO CTEKIIA.

Onpenenenue coaepKaHus BOJIbl B PACTCHUH.

OOHapyXeHue Macia B CEMEHax M0/ICOJHEUHUKA U IPELKOr0 opexa.

OGHapyxeHue KpaxMaja B MIIEHUYHOU MYKE.

B3anmopeiicTBre acKOpOMHOBOM KUCIOTHI C HOI0M (ompeneneHue BuramMmuHa C B pa3In4HbIX
COKax).

. I[IpogyBaHue BbIIbIXa€MOTO BO3AyXa Yepe3 U3BECTKOBYIO BOJY.
11.

OO0Hapy’keHne N3BECTKOBOM BOJIbI CPEIN PA3IMUHBIX BEIIECTB.
IIpakTuyeckne padoThbi:
3HAKOMCTBO € JJabopaTopHbIM 00opynoBanueM. [IpaBuia TeXHUKN O€30MaCHOCTH.
Hab6nronenue 3a ropsiei cBeuoil. Y CTpOMCTBO M paboTa CIIMPTOBKH.
Paszngen 2. MaTeMaTHKa B XUMHUH
OTtHocuTenbHAs aTOMHasi Macca dyieMeHTa. MosnekynspHasa Macca. OnpezneneHue
OTHOCHUTEIIbHOI aTOMHON MacCchl XMMHUECKUX 31IeMeHTOB 1o Tabnuue 1. . Menneneesa.
HaxoxaeHrne 0THOCUTENbHOM MOJIEKYISIPHON Macchl o (hopMyIie BEeIeCTBa KaK CyMMBbI
OTHOCHUTEJIbHBIX aTOMHBIX MacC, COCTaBJISIONIMX BEIIECTBO XUMHUECKUX 3J1eMeHTOB. [loHsTHE O
MacCOBOU J10JI€ XMMHYECKOTO 3JIeMeHTa (W) B CJI0)KHOM BEIIIECTBE U €€ pacyeT 1no Gopmyie
BeriecTBa. Haxoxaenue GopmyIbl BeliecTBa Mo 3Ha4€HUSIM MAcCOBBIX J10JIel 00pa3yroMuX ero
3JIEMEHTOB (7151 IByX4acoBOro u3ydeHnus kypca).Uucrtele BemectBa. Cmecu. ['eTeporennsie u
romMoreHHele cmecH. ['a3000pa3Hbie (BO31yX, IPUPOIHBIM Ta3), Kujakue (HedTh), TBEpAbIC CMECH
(ropHBIE TOPOIBI, KYJTUHAPHBIE CMECH U CUHTETHUUYECKHE MOIOIIHE cpeicTBa).OmnpeaeseHme
o0BvemMHoOI onu ra3a (¢) B cMecu. CoctaB aTMocepHOro Bo3ayxa U IpUpOIHOTo raza. Pacuer
o0Bema 10111 Ta3a B cMecH 110 ero oobeMy 1 Hao0opoT. [Tonsitue o ITJAK. MaccoBas nons
BeniecTa (W) B pactBope. KonnenTpanus. PactBoputens u pacTBOpeHHOE BelecTBo. Pacuer
Macchl PACTBOPEHHOI'0 BEIIECTBA 10 MACCE PACTBOPAa U MAacCOBOM JI0JI€ pACTBOPEHHOTO
BeriecTBa. [loHsTHE O UMCTOM BelecTBe U MpuMecH. MaccoBast 1o mpumecu (W) B oOpasiie
MCXOJIHOTO BellecTBa. OCHOBHOE BeUIECTBO. PacueT Macchl OCHOBHOTO BEUIECTBA IO Macce
BEIIECTBA, COJIEPKALLETO ONPEAETICHHYI0 MaCCOBYIO JI0JIIO IPUMECEH.
JdemoHcTpaumuu:
Konnekuus pa3nuyHbIX BUJIOB MpamMopa U U3JIeJIUi U3 HETO.
CMech peyHOTro U CaXxapHOTro MecKa U UX pa3JesieHHe.
Konnekuust HepTu 1 HEPTENPOTYKTOB.
Komnnexiust ObITOBBIX CMeECEH.
Juarpamma coctaBa aTMOC(HEPHOTO BO3IyXa.
Juarpamma coctaBa NpupoIHOTO rasa.
Komneknusa «MuHepaibl ¥ TOPHBIE TOPOIBD.
IIpakTuyeckue padoTnl
[IpuroroBneHue pacTBopa ¢ 3aJJaHHOH MacCOBOM /10J1€i1 paCTBOPEHHOTO BELIECTBA.
Pasnen 3. SABnennsi, npoucxoasinye ¢ BemecTBAMUI
Crioco0wI pa3ziesieHust cMecel M 04nCcTKa BemecTB. HekoTopbie mpocTeIme criocoos
pas3ziesieHus: CMEeceil: MpocernBaHue, pa3ieJieHle cMecel TTOPOIIKOB Kelle3a U Cephbl,
OTCTaWBaHUe, ICKaHTallUsA, IICHTPpU(YTHUpOBaHUE, Pa3/IeTICHIE C TOMOIIIBIO AETUTEILHON
BOPOHKH, (uiibTpoBanue. PUIbTpoBaHKE B 1ab0paTopuu, OBITY U Ha npou3BoacTBe. [loHATHE O
dbunsTpare. Ancopbuus. [Tonarue 06 ancopOumu u agcopOeHTax. AKTUBHPOBAHHBIN yroJib KakK
BOKHEUINH afcopOeHT. Y CcTpoiicTBO mpoTrBora3a. CriocoObl OUMCTKH BOABL. JIMCTHILISAIINAS
(meperonka) Kak mpolecc BbIACICHUS BEIIECTBA U3 KUIKON cMecu. JucTmmupoBaHHas Boga U
obnactu ee mpumeHeHus. Kpucrammmsanus uny BeinapuBanue. Kpucrannusanus u
BBITIApUBAHUE B JJabopaTopuu (KpUCTALTH3aTOPHl U (haphOpOBIE YAIIKH JIJIs1 BRITAPUBAHUS) U
npupoje. [leperonka nedru. Heprenpoayktel. @pakiimoHHas MEPEroHKa KUIKOTO BO3TyXa.
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XUMHYECKUE PEAKIIMU KaK MPOLIeCcC MPEeBPAICHUsI OJTHUX BEIECTB B Ipyrue. Y CIOBUs
MPOTEKaHUs U MPEeKpaICHUs XUMHUECKUX peakuuil. ConpukocHOBeHHE (KOHTAKT) BEILIECTB,
HarpeBanue. Karanuzarop. Muruburtop. Ynpasnenue peakiusmu ropenus. [Ipusnaku
XUMHUUYECKHMX PEAKLMI: U3MEHEHHE LIBETA, 00pa30BaHUE OCAJIKA, PACTBOPEHHE ITOJIyYEHHOTO
0CaJIKa, BbIJICJICHNE ra3a, MOsBJICHUE 3a11axa, BbIJICIICHUE WIH MTOTJIOEHUE TEIIOTHI.
JemMoHCTpauMu
OuneTp [llorTa. Boponka broxunepa. YcranoBka /11 GUIBTPOBAHUS MO/ BAKYYMOM.
PecninparopHble Macku 1 MapieBbl€ TOBSI3KH.
[IpoTuBoOras u ero ycTpomcrso.
Konnexkuus «Hed1b 1 HedTenpoyKTh».
JIeMOHCTPAITMOHHBbIE IKCIIEPUMEHTHI
Pa3znenenue cmecu nopolka cepbl U KEIE3HbIX ONUJIOK.
Pa3znenenue cMecu mopolka cepbl U recka.
Pa3zpnenenne cMecu BOJbI M paCTUTEIBHOTO Maciia ¢ IOMOIIBIO JEIUTEIbHON BOPOHKH.
[TomyuyeHnue AUCTUIUIMPOBAHHOM BOJIBI C TOMOIUIBIO JIAOOPATOPHOM YCTAHOBKH ISl IEPETOHKU
JKHUJIKOCTEMN.
Pa3nenenue cMecu nepMaHraHara u AMXpoMara Kajiaus CliocoOOM KpUCTaJIM3ALNH.
B3auMopeiicTBrE Kele3HbIX ONUIIOK U IMOPOILKA Cephl IPYU HarpeBaHUU.
[Tomyuenue yriieKUCIOro raza B3auMoJICHCTBUEM MpaMopa ¢ KUCIOTOM U 0OHAPYKEHHE €ro ¢
IIOMOIUIbIO U3BECTKOBOM BOJIBI.
Karanutuueckoe pazioxkeHue nepokcuia Bogopoaa (karanuszaTop — nuokcua Maprasia (1V)).
OO6HapysxeHne pacTBOpa HIEI0UU C TOMOIIBIO HHIUKATOPA.
B3auMozeiicTBue pacTBopa repMaHraHaTa Kajausi U pacTBOpa JUXpoMara Kajlus ¢ pacCTBOPOM
cynb(puTa HATpUS.
B3aumoselicTBue pacTBopa nepMaHraHara Kajausi ¢ aCKOpOMHOBOM KUCIIOTOM.
B3auMmozpeiicTBue XJ10pHuaa xene3a ¢ )KeJITOH KPOBSIHOM COJIbIO M TUIPOKCUAOM HATPUSI.
Bzaumopeiicteue ruapokcuaa xkenesa (I11) ¢ pacTBopom cosiHON KUCTOTHI.
JlabopaTopHble padoThbI:
AnicopOnust KyKypy3HBIMU TTaJIOYKaM¥ TIapOB MaXy4rX BEIIECTB.
N3yueHue ycTpoicTBa 3aKUTaIKU U MIJIaMEHHU.
IIpakTH4eckue padboTsbI:
BripamuBanue KpUcTamIoB COMH (JIOMAITHUIN YKCIIEPUMEHT).
OuucTka MoBapeHHOM COJIH.
N3ydeHne nporecca KOPpO3UH JKEIE3a.
Pasnen 4. Paccka3pl 1o Xummuu
Brigaromuecs pycckue ydeHble-XUMUKHA. VICTOpHsi XUMHUECKUX BEIIECTB (OTKPBITHE,
noJiyueHue 1 3HaueHue). M3ydeHrne XuMru4eckux peakifid.

Conep:xanue Kypca xumnu B 8 kiacce (68 yacos, 2 yaca B He/1e/110)
BBenenue
[Tpenmer xumuu. MeTo bl TO3HAHUS B XUMUU: HAOJIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBaHHE.
HcTouyHnKH XUMHUYECKON MHPOpMAIINH, €€ TIOJyYeHNe, aHaIu3 U PEACTaBIEHUE €T0
pE3yJIbTaTOB.
[ToHsITHE 0 XUMUYECKOM IJIEMEHTE U (popMax ero CyIeCTBOBaHUS: CBOOOIHBIX aTOMaX,
MIPOCTHIX U CIIOKHBIX BEIIECTBAX.
[IpeBpamenus BemiecTB. OTIMYME XUMUYECKUX PEAKIIUNA OT GU3HUECKUX SBICHHM. Poib Xumun
B )KM3HHU 4eJoBeKa. XeMopmins 1 xemopoOusi.
Kpartkue cBegeHust u3 UCTOPUU BO3HUKHOBEHUS U Pa3BUTHS XUMUU. POJIb OT€UECTBEHHBIX

YYEHBIX B CTAHOBJIICHMH XUMHYECKOW Hayku — paboTel M. B. JlomoHocoBa, A. M. bytneposa, /I.

H. Meuneneena.



XrMHY€eCKasi CUMBOJIMKA. 3HAKM XUMUYECKHUX JIEMEHTOB U ITPOUCXOXKACHUE UX Ha3BaHUM.
Xumunueckue Gpopmyisl. Uuaekce u koagdunueTsl. OTHOCUTENbHBIE AaTOMHAS U
MOJIEKyJIsIpHas Macchl. l[poBenieHne pacueToB MacCOBOM JIOJIM XUMUYECKOIO AIEMEHTA B
BEIIIECTBE Ha OCHOBE €ro ()OPMYJIbI.

Ilepuonnueckas cucrema XumMuieckux 31eMeHToB 1. 1. Menneneesa, ee CTpykTypa: Majble U
OoJbIIMEe IEPUOBL, TPYIILI U MOArpyHnbL. [leproanyueckas cuctema Kak CpaBoyHoOe ocodue
JUISl TIOJTYYEHHUSI CBEACHUI O XUMUYECKUX AJIEMEHTAX.

Jemoncrpanuu. 1. Moxenu (mapoctepkueBbie u Ctroapra-bpurneda) pa3auuHbIX MPOCTHIX U
CJIOXKHBIX BellecTB. 2. Koyekuus CTeKIIHHON XUMHUYecKoi nocyasl. 3. Kouekuust marepuanoB
Y U3JIeJIUMH U3 HUX Ha OCHOBE altoMUHMA. 4. B3aumopeiictBue Mmpamopa ¢ KUCIOTOU U
MIOMYTHEHHE U3BECTKOBOU BOJIBI.

JlabopaTopHble onbIThl. 1. CpaBHEHNE CBOMCTB TBEPABIX KPUCTANINYECKUX BELIECTB U
pacTBOpoB. 2. CpaBHEHHE CKOPOCTH MCIIAPEHUS BOJIbI, OJIEKOJIOHA U 3TUIIOBOIO CIIUPTA C
bunbTpoBaNbHON Oymaru.

IIpakTnyeckue padboTbi:

1. ITpaBuiia TeXHUKH 0€30IaCHOCTH MpU paboTe B XMMHUECKOM KabuHete. [Iprembl oOpaieHus
¢ mabopaTopHBIM 000PYIOBAaHHEM U HarpeBaTeIbHBIMU puOopamu. 2. Habmoaenus 3a
M3MEHEHUSMH, TPOUCXOAAIIUMU C TOPAIICH CBEUO, U UX OMHCAaHUE (JIOMAIIHUN YKCIIEPUMEHT).
Tema 1. ATOMBI XUMHYECKHX 3JICMEHTOB

ATOMBI KaK (popMa CyIIECTBOBaHUS XUMHUECKUX 3J1eMEHTOB. OCHOBHBIE CBE/IEHUS O CTPOCHUNU
aToMoB. JlokazaTenbCTBa CI0XKHOCTH cTpoeHus aToMoB. OnbiTel Pezepdopaa. [lnanerapuas
MO/IeJIb CTPOCHHS aTOMA.

CocraB aTOMHBIX s7iep: IPOTOHBI, HEUTPOHBL. OTHOCHUTENBbHAS AaTOMHAs Macca. B3auMocBa3b
MOHSTUH «TIPOTOH», KHEUTPOH», «OTHOCUTENIbHASI AaTOMHAsl Macca.

M3MeHeHne uyncia MpoTOHOB B si/ipe aroMa — 00pa30BaHNE HOBBIX XMMHUUYECKUX 3JIEMEHTOB.
M3MeHeHue uyncina HEMTPOHOB B sjpe aToMa — 00pazoBaHHue U30TONOB. COBpEMEHHOE
OIIPECIICHUE TIOHATUS «XUMUYECKHUM 271€MEHT». M30TONBI KaK pa3HOBUIHOCTU aTOMOB OJTHOTO
XUMHYECKOI0 JIEMEHTA.

OnekTpoHbl. CTpOEHHE IIEKTPOHHBIX YPOBHEH aTOMOB XUMUYECKUX 3JIEMEHTOB MaJIbIX
nepuozos. [ToHsTHE 0 3aBEPIIEHHOM JIEKTPOHHOM YpPOBHE.

ITepuoanueckas cuctema XuMudeckux neMeHToB /. 1. Menzeneesa u ctpoeHre aTOMOB —
(bu3nyecKuil CMBICI MOPSIIKOBOIO HOMEpA 3JIEMEHTa, HOMepa I'pYIIbl, HOMEpa epuoa.
M3MeHeHune yncia 3JeKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHUECKOTO
3JIeMeHTa ? 00pa3oBaHUeE MOJIOKUTENbHBIX U OTPULATENbHBIX HOHOB. OHBI, 00pa3oBaHHbIE
aTOMaMU METAJIJIOB U HeMeTaJlI0B. [IpHunHbBI U3MEHEHNSI METAJUINYECKUX U HEMETAIUTMYECKUX
CBOICTB B nepuojiax u rpynmnax. Obpa3zoBanue OnHapHbIX coeuHeHui. [lonarre 00 noHHOI
cBs3u. CxeMbl 00pa30BaHUsI HOHHOU CBs3U. B3anmoielicTBHE aTOMOB DJIEMEHTOB-HEMETAIIIOB
MEXIy co00i — 00pa3oBaHUE IBYXaTOMHBIX MOJIEKYJI IPOCTHIX BEIIECTB.

KoBanenTHas HenosipHast XUMHUYECKast CBA3b. DJIEKTPOHHbIE U CTPYKTYpHBIE ()OPMYIIBI.
B3aumopeiicTBie aToMOB HEMETAIIIOB MEXKIy co00i — 00pazoBaHue OMHAPHBIX COEAMHEHUN
HEMETAJJIOB. DJIEKTPoOTpuLaTeIbHOCTh. KoBaneHnTHas nomisipHas cBsa3b. [lonsTue o
BAJICHTHOCTH KaK CBOMCTBE aTOMOB 00pa30BbIBAaTh KOBAJIEHTHBIE XUMUUECKUE CBSI3H.
Cocranenue ¢popMys OMHAPHBIX COETMHEHUH 10 BaJIeHTHOCTU. Haxox/1eHne BaJeHTHOCTH 110
dbopmyse OMHAPHOTO COETMHEHUSI.

B3anMozeiicTBHe aTOMOB METAIIIOB MEXAY COO0M — 00pa30BaHME METAUTMYECKUX KPUCTAILIOB.
[ToHsATHE O METATUIMYECKON CBS3H.

JdemoncTpaunu. Moiesin aTOMOB XUMHUYECKHUX 3JIEMEHTOB. [lepuoanyeckas cucrema
xuMuueckux snemeHToB J[. . MenaeneeBa (paznuyuabie GopMBI).
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JlabopaTopHsble onbIThI. 3. MoaenupoBaHre IPUHLKIIA AEUCTBUS CKAHUPYIOIIEr0 MUKPOCKOIIA.

4. VzrotoBiieHue MOICIICH MOJIEKYJI OMHAPHBIX COCAMHEHUH.

Tema 2. IIpocTbie BemecTBa

ITonoxenue MeTaioB U HeMeTauloB B [leproguyeckon cucteme XUMU4eCcKux 3ieMeHToB /1. 1.

MenneneeBa. Baxkneliime mpocTbie BEIIECTBA — METAILIBI (KEJI€30, ATFOMUHUMN, KalbLIUMI,

MarHui, HaTpui, kamii). O0Ime Gu3nIecKrue CBOMCTBA METAIIOB.

Baxxueiimue npocTeie BeniecTBa-HeMeTallbl, 00pa30BaHHbIE aTOMaMU KHCIIOPO/ia, BOJIOPO/aA,

a3ora, cepsl, pocdopa, yriaepoaa. MoJaeKysbl IPOCTHIX BEIIECTB-HEMETAIIIOB — BOJIOPO/IA,

KHCII0pO/1a, a30Ta, TrajoreHoB. OTHOCUTEIbHAS MOJIEKYJIIpHas Macca.

CnocoOHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB K 00pa30BaHUIO HECKOIBKUX MMPOCTHIX BEIIECTB —

ajoTponus. AJUIOTponHbIe MoaubUKalMK Kuciaopoa, pocdopa, onoBa. Meraminyeckue u

HEMETAJUIMYECKHUE CBOICTBA MPOCTHIX BELECTB. OTHOCUTENBHOCTD 3TOTO ITOHSATHS.

Uucno Asorazapo. Konuuectso BemectBa. Mosb. MossipHas macca. MossipHbIi 00beM

ra3oo0pa3HbIX BemecTB. KpaTHble eIMHUIBI H3MEPEHUS KOJIMYEeCTBA BEIIECTBA — MUJUIUMOJIb U

KHJIOMOJIb, MUJUITUMOJIIPHAS U KMJIOMOJISIPHAs MAcChl BELIECTBA, MUJUIMMOJISIPHBIN U

KAJIOMOJISIPHBINA 00BeMbI ra3000pa3HBIX BEIIECTB.

Pacuetsl ¢ ucnonb3oBaHUEM MOHATHI «KOJIMYECTBO BELIECTBAY, «MOJISIPHAS MAcCay, «MOJISIPHBIH

00BEM Ta30By», «4UCI0 ABOTAIPOY.

Jemoncrpanuu. [Tonydenue ozona. O6pasibl 6€JI0ro U CEPOro 0J0Ba, OEIOT0 U KPACHOTO

docdopa. HekoTopbie MeTaibl 1 HEMETAJIIBI ¢ KOJIMYECTBOM BerecTBa 1 Moiib. MOJISIpHBII

00beM ra3000pa3HbIX BEIIECTB.

JlaboparopHble onbIThI. 5. O3HAKOMIIEHHE C KOJUIEKIHEW METAJUIOB. 6. O3HaKOMIIEHHE C

KOJUIEKLMENH HEMETAJUIOB.

Tema 3. CoennHeHusi XMMHYECKHX JIEMEHTOB

Crenenb okucienus. CpaBHeHHE CTENIEHU OKUCIEHUS U BaJleHTHOCTU. OnpesieNieHue CTeneHn

OKHCJICHUS JJIEMEHTOB B OMHApHBIX coeanHeHusx. CocraBienne Gopmyn OMHAPHBIX

COeIMHEHMH, OOIINHA CIIOCcO0 UX Ha3BaHHM.

buHapHble cOeTMHEHNS METAJUIOB U HEMETAJUIOB: OKCUBI, XJIOPUAbI, CYJIb(QUIBI U IIp.

Cocranenue ux Gopmy.

buHapHbIe COEIUHEHNS HEMETANIOB: OKCHU/IBI, JIETyYHE BOJIOPOAHBIE COEAUHEHMS, UX COCTAB U

Ha3BaHus. [IpencraBuTenn okCUA0OB: BOJA, YIIIEKUCIIBIN a3, HEraleHas U3BeCTh.

[IpencraBuTeNy JETYYUX BOJOPOAHBIX COEAMHEHUMN: XJIOPOBOIOPO U aMMHAK.

OcHoBaHusl, X cOCTaB U Ha3BaHUs. PacTBopuMocTs ocHOBaHMil B Boje. [IpeacraBurenu

HIeNTouei: TUIPOKCHIBI HATPHs, Kanus U Kanblus. [IoHsTHEe 00 HHAMKATOpaX U KaYECTBEHHBIX

peakiusX.

Kucnotsl, ux coctaB u Ha3Banus. Kinaccuduxanus kucnot. [IpencraBurenu KUCIOT: cepHas,

cossiHast, a3oTHad. [lonsitue o mkane kucnotHocty (mkaia pH). Usmenenue okpacku

WHJUKATOPOB.

Conu Kak Ipou3BOAHBIE KUCIOT U OCHOBAHMUM, X COCTaB U Ha3BaHUA. PacTBOpUMOCTb cosieli B

Boze. [IpencraBurenu coneit: xymopua HaTpHs, KapOoHaT U Gocdat KampIus.

AMop(dHBIE U KPUCTANINYECKUE BEIIECTBA.

MexMoneKyasspHble B3aUMOJAEHCTBUS. TUITBI KPUCTAIINYECKUX PEIETOK. 3aBUCUMOCTD CBOMCTB

BEULIECTB OT TUIIOB KPUCTAIUIMYECKUX PELIETOK.

Yuctele BemecTBa U cMecu. [IpumMeps! KUAKNX, TBEPABIX U ra3000pa3HbIx cMeceil. CBolicTBa

YUCTBIX BENIECTB U cMeceil. IX cocTaB.

MaccoBas 1 00beMHast 10U KOMIIOHEHTa cMecH. PacdeTsl, CBS3aHHBIE C UCIIOIB30BaHHEM

TIOHSITHUS «JIOJISI».

JMemoncTpanuu. OO6pasIsl OKCHIOB, KHCIIOT, OCHOBAaHUM U coyiei. Moie KpUCTAITMIECKUX

PEIIeTOK XJIOpH/Ia HATPHs, aiMasa, okcuaa yriepoaa (IV). KucnorHo-menoynsie WHIUKATOPHI,
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M3MEHEHHUE UX OKPACKH B PA3JIMUHBIX cpefaxX. Y HUBEpCAIbHBIN HHAUKATOP U U3MEHEHUE €ro
OKpacKH B pa3nuHbIX cpenax. [kama pH.
JlaGopaTtopHbie onbIThl. 7. O3HAKOMJICHHE C KOJUIEKIIUEH OKCUI0B. 8. O3HAKOMIICHHE CO
cBoiicTBamMu ammuaka. 9. KauecrBennast peakuus Ha yriiekucibii ra3. 10. Onpenenenue pH
pacTBOPOB KHUCIIOTHI, IIeJ04YH 1 BObL. 11. Onpenenenue pH TMMOHHOTO U S0JIOYHOTO COKOB Ha
cpese miosoB. 12. O3HakoMIIeHHE ¢ KOJUIEKIKEH coieid. 13. O3HakoMIIEHUE C KOJUIEKIIMEH
BEILECTB C Pa3HbIM TUIIOM KPUCTAIUIMYECKOMN pelieTku. M3rorosienne Mmozaenen
KPUCTATMYECKHX pemeTok. 14. O3HakoMIIeHHE ¢ 00pa3I[OM FOPHOM MTOPOIBL.
IIpakTuyeckne padoThbi:
3. AHaM3 MOYBHI ¥ BOJIBI (IOMAITHUHM dKCIIepUMEHT). 4. [[pU3HaKu XUMHUYECKUX peaKITuil.
Tema 4. I3meHeHus1, NPOUCXOsiIMeE ¢ BelleCTBAMU
[lonsiThe siBIEHUM, CBSI3aHHBIX C U3MEHEHUSIMU, TPOUCXOASIIMMU C BEIIECTBOM.
SIBnenus, CBsI3aHHbBIE C U3MEHEHUEM KPUCTANTMYECKOTO CTPOCHHUSI BEIIECTBA MPU MOCTOSTHHOM
ero cocrase, puznyeckue siBineHus. OU3nyecKue sIBICHUS B XUMHUH: TUCTHIIISIUS,
KPUCTAIIJIM3AIMsl, BhIIAPHUBAHUE U BO3TOHKA BEIIECTB, PUIBTPOBAHUE U IIEHTPUYTHPOBAHUE.
SIBnenus, cBsI3aHHbBIE C H3MEHEHHUEM COCTaBa BEIIECTBA, XUMUUYECKHE peakiuu. [Ipusnaku u
YCJIOBHSI POTEKAHUS XUMUUECKUX peakiuil. BrieeHue TeroThl U CBETa — pEaKIui TOPCHHUS.
[TonsiTrie 06 5K30- ¥ SHAOTEPMHUUECKUX PEAKIIHSIX.
3aKOH COXpaHEHUs1 MacChl BEUIECTB. XUMUYECKHE YPaBHEHHUs. 3JHAUYEHUE UHIECKCOB U
ko3 dunmentoB. CocTaBieHUe YpaBHEHHIH XUMUYECKUX PEaKIHH.
Pacuetsl no xumuueckum ypaBHeHUsM. Penienne 3a1ad Ha HaX0K/I€HHUE KOJIUYECTBA, MACChl UJTH
o0beMa MPOAYKTa PeaKIMH 10 KOIWYECTBY, Macce WK 00beMy UCXOJIHOTO BellecTBa. PacueTs ¢
HCIIOJIb30BAaHUEM IMOHATHUS «10JI51», KOTJa UCXOJHOE BEIIECTBO JIaHO B BUJIE PACTBOpA C
3aJJaHHOM MAaCCOBOM J0JIE pacTBOPEHHOTO BEIIECTBA WA COAEPKUT ONPEACICHHYIO JTOJIIO
IIpUMeECeH.
Peaknuu pasznoxenus. [IpeacraBienne o CKOpOCTH XUMHUECKUX peakiuil. KatanuzaTopsl.
®epmenTsl. Peaknnu coennnenus. Katanutnyeckue u HeKaTaTUTHUECKHUE PEAKIIUU, 0OpaTUMbIe
1 HeoOpaTuMble peakiuu. Peakiuu 3amenieHus. Psi akTHBHOCTH METaJIJIOB, €T0 UCTIOJIb30BaHUE
JUISL IPOTHO3UPOBAHUST BOZMOXHOCTH MPOTEKAHMSI PEAKITUN MEXITy METa/UIaMH M KUCIIOTaMH,
peakiMil BBITECHEHHS OJTHUX METAJJIOB U3 paCTBOPOB MX COJIEHM IpyruMu MeTauiamu. Peakuun
oOMeHa. Peakiiuu HelTpanu3amnuu. Y clIoBUs MPOTEKaHUs PeaKIiii oOMeHa B pacTBOpax 10
KOHIIA.
THUIbI XUMHYECKUX PEaKIMi Ha IPUMEPE CBOMCTB BOABL. PeaKIus pa3ioKeHUs — IIEKTPOIIN3
BOJbl. Peakiuu coelMHEeHNs — B3aUMOJEHCTBHE BOJbI C OKCUIAMU METAJUIOB U HEMETAJLJIOB.
VYcnoBue B3aMMOIEUCTBUS OKCUJIOB METAJIOB U HEMETAIIOB ¢ BOAOW. [IoHATHE «TUIPOKCUIBI.
Peakiuu 3amerieHust — B3auMOICHCTBHE BOBI C MeTauiaMu. Peakiinu oOMeHa — THAPOITN3
BEIIECTB.
Jemouncrpanuu. [Ipumeps pusndeckux sBIEHUN: a) TiaBlieHne napaduHa; 6) BO3rOHKa HOoJa
Wi O€H30MHON KUCIIOTHI;, B) PACTBOPEHHUE OKPAIIEHHBIX COJeH; I) nuddy3ust TymmcToIx
BEIIIECTB C TOPSIIEH JJaMIIOUKH HakaauBaHus. [I[puMepsl XUMUUYECKHX SIBJICHUN: a) TOPEHNE
Maraus, pocdopa; 0) B3auMOIeHCTBUE COISTHON KUCIOTHI C MPaMOPOM WIIH MEJIOM; B)
nonyuenue ruapokcuaa menu (I); r) pacTBopeHne moay4eHHOTO THAPOKCHIA B KHCIIOTAX; JT)
B3aumoeiictBue okcuaa meau (1) ¢ cepHoil KuCI0TON NPU HArPEBAHUH; €) Pa3I0KEHHE
nepMaHTaHaTa Kajus; ’) pa3ioKeHHe TIEPOKCH/Ia BOJOPOa C ITOMOIIBIO JUOKCH 1A MapTaHIla |
KaTtajia3bl KapToQeis Wikl MOPKOBH; 3) B3aUMOJICHCTBUE pa30aBICHHBIX KUCIOT C METAJIJIaMH.
JlabopaTopHsle onbIThI. 15. [IpokanuBanue Menu B IUIaMEHU CIUPTOBKHU. 16. 3amelieHne Mmeau
B pactBope xsopuaa meau (1) sxenezom.
IIpakTuyeckue padboTbi:
5. IlpuroToBneHne pacTBoOpa caxapa v pacueT ero MacCoOBOM /101U B pacTBOpE.
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Tema 5. PactBopenue. PacTBopsl. Peakuinu HOHHOro 00MeHa M OKHCJIUTEIbHO-
BOCCTAHOBHTE/IbHbIE PeAKIHHU
PactBopenue kak ¢pu3nko-xumMuieckuii mpouecc. [ToasTHe 0 ruapaTax U KpUCTAUIOTHApaTaXx.
PactBopumMocTs. KpuBble pacTBOpUMOCTH KaK MOJIE€Nb 3aBUCUMOCTH PACTBOPUMOCTH TBEPABIX
BEILECTB OT Temneparypbl. HacklleHHbIe, HEHACHIIICHHBIEC U MTEPECHIILIEHHBIEC PACTBOPHI.
3HayeHHEe pacTBOPOB JIJIsl MPUPOJIBI U CEIBCKOT0 X035MUCTBRA.
[TonsiTHe 00 IEKTPOIUTUYECKON JUCCOMMAIIMHN. DIEKTPOIUTHI U HE-3JIEKTPOJIUTHI. MeXaHu3Mm
JUCCOITUAIIMH HJIEKTPOIUTOB C PA3JIMYHBIM XapaKTepoM CBsi3U. CTENEeHb 3JIEKTPOIUTUYECKON
mucconuaiuu. CUIbHBIE U c1a0bIe SJICKTPOIHTEHI.
OCHOBHBIE TIOJIOKEHUSI TEOPHUH ICKTPOJIMTUUYECKON ucconranuu. oHHbIe ypaBHEHUS
peakumii. Peakiiun oOMeHa, Haymme 10 KOHIA.
Knaccudukaiys nOHOB U X CBOICTBA.
Kucnotsl, ux xnaccudukanus. J[ucconuanus KUCIOT U KX CBOMCTBA B CBETE TCOPUH
3JIEKTPOJIMTUYECKON JUccolaui. MOJeKyIsipHble U MOHHBIE YPABHEHUS PEAKLIUM.
B3aumoneiicTBre KUCIOT ¢ METAJTIaMU. DJIEKTPOXUMUYECKUN Pl HAMPSHKEHU METAJLIIOB.
BzaumoneiicTBre KHCIIOT C OKCHUAAMH METAIUIOB. B3anMo1elicTBHE KHCIOT C OCHOBAHUSIMH —
peakuus HehHTpanu3anuu. B3aumoneiicTBre KUCIOT ¢ coysiMe. Vcrosib30BaHne TaOIUITBI
PacTBOPUMOCTH JIJISI XapAKTEPUCTUKU XUMUUECKHUX CBOMCTB KUCJIOT.
OcHoBaHus, ux Kiaccudukamnus. Jlucconmnanus OCHOBaHUH M KX CBOMCTBA B CBETE TCOPUHU
ANEKTPOIUTUYECKON AUccomannn. BzaumoaencTeue ocCHOBaHui ¢ coyisimMu. Mcnonb3oBanne
TaOJIMIBI PACTBOPUMOCTH JIJIS1 XaPAKTEPUCTUKU XUMHUYECKUX CBOMCTB OCHOBAHUM.
BzanmoeiicTBre 1IeJI0UEl ¢ OKCHIaMHA HEMETAIJIOB.
Couu, UX JUCCONMAIIUs U CBOMCTBA B CBETE TEOPUHU IIEKTPOIUTUUECKON AUCCOIUALINH.
B3aumoneiicTBue coneit ¢ MeTamiaMu, 0COOEHHOCTH 3TUX peakiuii. BzaumoaeiicTBue comnet ¢
cosisimu. Viconp3oBaHue TaOIUIIBI pACTBOPUMOCTH JIJISl XapaKTEPUCTUKU XUMHUYECKUX CBOMCTB
CoJIei.
O06o00611eHMe cBeleHn 00 oKcHax, X Kiaccu(uKauy U CBOWCTBAX.
['eneTudeckue psiipl MeTaIa 1 HeMeTasuia. ['eHeTudyeckas CBsi3b MEXy KiiaccaMmu
HEOPTraHUYECKHUX BEIIECTB.
OKHMCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.
Omnpenenenue cTeneHe OKUCICHHs IS 2JIEMEHTOB, 00Pa3yOIIKX BEIIECTBA Pa3HBIX KIACCOB.
Peaxiiuu noHHOTO OOMEHA U OKUCITUTEIFHO-BOCCTAHOBHUTEINIbHBIC Peakiuu. OKUCIUTENb U
BOCCTAaHOBUTEIIb, OKHCJICHHE ¥ BOCCTAHOBJICHHE.
CocraBiieHrue ypaBHEHUN OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOJIOM 3JIEKTPOHHOTO
OajaHca.
CBoiiCTBa IPOCTHIX BEIIECTB — METAJUIOB U HEMETAJIJIOB, KUCJIOT U COJIEH B CBETE€ OKHCIUTEIHLHO-
BOCCTAHOBUTEIBHBIX PEAKIIHA.
JeMmoHcTpanun. VcnbiTanne BEMIECTB U UX PACTBOPOB HA 3IEKTPOIPOBOAHOCTb. 3aBUCUMOCTh
AIIEKTPONPOBOAHOCTH YKCYCHOM KUCIOTHI OT KOHIIEHTpaluu. JIBUkKEHNE OKpaAIlIEeHHBIX HOHOB B
ANEKTPUYECKOM MoJie. B3aumonencTBie UHKa ¢ CEPOH, COJITHOW KMCIIOTOM, XJIOPUIOM MEIH
(IT). F'openne maruus. BzaumoeiicTBre XJIOpHOM U CEPOBOIOPOAHON BOJIBI.
JlaGopaTopHsle onbIThI. 17. B3anmoeiicTBie pacTBOPOB XJIOPUAA HATPUS U HUTpaTa cepedpa.
18. [Mony4eHue HEPACTBOPUMOTO THIPOKCH/IA U B3aUMOJICHCTBUE €T0 ¢ KHCIoTamH. 19.
BzaumopeiictBue kuciaot ¢ ocHoBauusaMu. 20. B3zauMmonelicTBie KUCIOT C OKCHIAMU METAJIOB.
21. B3aumoaencTBrue KUCIOT ¢ MeTaIaMu. 22. B3anMoaelcTBie KUCIIOT C COIIMU. 23.
BsaumoneticTBue menoueii ¢ kucaoraMu. 24. B3zauMoaencTBue mieaoueil ¢ OKCuIaMu
HeMeTa/lIoB. 25. B3aumopeiicTBue mienouei ¢ consmu. 26. I[lonydenune u cBoiicTsa
HEpPAaCTBOPUMBIX OCHOBaHUH. 27. B3anmoaeincTBre OCHOBHBIX OKCHJIOB C KUCIOTaMu. 28.
B3anMoaeiicTBre OCHOBHEIX OKCHUIOB € BOJOU. 29. B3anMoelicTBUE KUCIOTHERIX OKCUIIOB C
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menouamd. 30. B3auMonelcTBre KUCIOTHBIX OKCHAOB ¢ BOIOH. 31. B3aumMonecTBre cone ¢
kuciioraMu. 32. Bzaumogelictsue coneil ¢ menoyaMu. 33. BzanMoaelicTBue coyiel ¢ coaMu. 34.
B3anmoneiicTBre pacTBOPOB COJICH ¢ METANIAMMU.
IIpakTH4eckne padoThI:
5. CBoiicTBa KUCIOT, OCHOBaHUM, OKCUIOB U coJjieil. 7. Pemenue skcrepuMeHTaaIbHbIX
3agay no reme «OBP»

Coneprxanue Kypca xumMun B 9 kiaacce (664acoB, 2 yaca B HeIeJ10)
Tema 1. BBegenne. O0mas XxapakTepucTHKa XMMHYECKHX 3JIeMEHTOB U XHUMHYECKHX
peakuuii. [lepuoanuecknii 3axkoH u [lepuoagnyeckas cucrema XuMnu4eckux 3jemMeHToB /1.
H. MenneneeBa
[lepnonnueckuil 3aKOH U EPUOINYECKAs] cUcTeMa XUMHUecKuX 3inemeHToB J[. . MenneneeBa B
CBETE YUEHHMsI O CTpoeHHH aToma. X 3HaueHne. XapakTepucTUKa 3JIEMEHTA I10 €r0 MOJIOKEHUIO
B [IEPUOANYECKOM cucTeMe Xumuueckux anemeHToB J1. . MenneneeBa. CBoiicTBa OKCHIOB,
KHCJIOT, OCHOBAHUH U COJIEW B CBETE TEOPUU IEKTPOIIMTUYECKON JUCCOLUALMY U NTPOLIECCOB
OKHCJICHUSA-BOCCTAHOBJIECHM. [ eHeTHUECKUE psAIbl METaJllIa M HEMETaJlIa. XapaKTepUCTHKA
XUMHUYECKOI'0 JIEMEHTA 0 KMUCIOTHO-OCHOBHBIM CBOMCTBaM 00pa3yeMbIX UM COEAMHEHUH.
[ToHsiTHE O TIEPEXOTHBIX AMEMEHTaX. AM(POTEPHOCTh. | eHETHUECKHIA Psii IEPEXOTHOTO
sneMeHTa. AM(OTEpHbIE OKCU/IBI U TUAPOKCUIBI. XUMHUYECKask OpraHU3aLMsl IPUPOIBL.
Xumuueckue peakiind. CKOpocTh XMMUUYECKOHN peakiuy. Karanu3aTopsl U KaTalns.
JlabopaTopHusle onbIThl. 1. [lonydyeHue ruipokcuia HMHKA U UCCIIEA0BaHUE €r0 CBONCTB. 2.
MonenupoBanue nocrpoeHus nepuoanyeckoi cucremsl Jl. . Menneneena. 3. 3amenienue
xKene3oM Meau B pactBope cyibdarta meau (I). 4. 3aBucuMOCTh CKOPOCTH XUMHUUECKOM peakiun
OT MIPUPOABI PEArNPYIOIINX BELIECTB HA IPUMEPE B3aUMOIECHUCTBUS KHCIOT C METAJUIAMH. 5.
3aBUCHUMOCTh CKOPOCTH XMMHUYECKON PEaKIMK OT KOHIIEHTPALMK PEarupyrolux BEeIecTB Ha
pUMepe B3aUMOIEUCTBUS IMHKA C COJSTHOM KMCIIOTOM pa3InYHON KOHIIEHTpAIHu. 6.
3aBUCHUMOCTb CKOPOCTH XMMHYECKON PEAKIMK OT IJIOLAAN COIPUKOCHOBEHHS PEarupyrOINX
BelleCcTB. 7. MonenupoBaHue «KUILSIILETro CIos». 8. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU
peakuuu OT TEMIEPATyphbl pearupyonX BEIIeCTB Ha IPUMEpe B3aUMOJICHCTBUS OKCHIa MEAU
(IT) ¢ pacTBOpOM CepHOI KUCIIOTHI pa3IuuHON TeMmneparypsl. 9. Pa3noxenue nepokcuia
BOJIOpoJia ¢ moMoInkko okcua mapranna (IV). 10. ObHapyxeHue katanasbl B MHILEBBIX
npoaykTax. 11. MHrubupoBanue B3auMOAECHCTBUS KUCIOT C METAIIJIAMUA YPOTPOITUHOM.

Tema 2. MeTtanibl

[Tonoxxenne metaiioB B Ilepuoanyeckoii cucteMme xumuieckux 3neMeHToB . M. Menpaeneesa.
Mertamndeckas KpUCTaNIMUYecKasi pelieTka u MeTalInuecKasl XuMuueckas cBsi3b. O0mue
¢u3nueckue cpoiicTBa MeTayuoB. CIlaBbl, UX CBOWCTBA U 3HaU€HUE. XUMHUECKUE CBOICTBA
METaJIJIOB KaK BOCCTAHOBUTEJIEH, a TAK)KE B CBETE UX IMOJIOKEHUS B AIEKTPOXUMUYECKOM PAIY
HanpspkeHui MetaiuioB. Kopposus MetamioB u ciocoObl 00pbObI ¢ Heil. MeTalisl B IPUPOIE.
O61u1me crnocoObl UX MOTYYESHHUS.
O01masi XapakTepUCTHKA IEJ0YHbIX MeTaNI10B. Metasisl B mpupoze. Obmie cnocoOsl ux
nonyueHusi. Ctpoenue aromoB. Llenounbie MeTamibl — IpocThie BeliecTBa. BaxHeilmue
COEIMHEHUS IIEJTOYHBIX METAJUIOB — OKCUIbI, TUJIPOKCH/IBI U COJIU (XJIOPHUIbI, KApOOHATHI,
cynb(aThl, HUTPATHl), UX CBOWCTBA U MPUMEHEHHE B HApOIHOM X03sicTBe. Kanuiinble
yI0OpeHusl.
OO0uasi XxapakTepuCTHKA 3J1eMeHTOB Iy1aBHo# nmoarpynns! II rpynnei. CtpoeHne aTomMoB.
[IlenoyHO3EMENBHBIE METAIIBI — IIPOCTBIE BEIIECTBA. BaxkHemme coefuHeHns
II€JI0YHO3EMENIbHBIX METAJIJIOB — OKCHU/IbI, THIPOKCUABI U COJH (XJIOPHU/IbI, KapOOHATHI, HUTPATHI,
cynbdarsl, pocdarer), UX CBOWCTBA U IPUMEHEHHE B HAPOIHOM XO3SICTBE.
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Amromunnii. CtpoeHue atoma, Gu3nvYeckue 1 XUMUYECKHE CBOMCTBA MPOCTOTO BELIECTBA.

CoenunHeHus aTIOMUHUS — OKCUJ U THIPOKCHI, MX aM(bOTepHBIi xapakrep. Baxkneiiue conu

antoMuHus. [I[puMeHeHre amfOMUHUS U €r0 COeTUHEHUI.

Keae3zo. CtpoeHue aToMa, PU3NYECKUE U XUMUIECKHE CBOMCTBA IIPOCTOTO BEIECTBA.

I'enernueckue psaasl Fe?* n Fe®*. Baxueiiume comn xeresa. 3HaueHue Kelesa i ero

COEIMHEHUH JJIs1 IPUPOJbI U HAPOJIHOTO XO35MCTBA.

JemoncTpanuu. OOpasiibl MIETOYHBIX U IEI0YHO3EMENbHBIX MeTaII0B. OOpa3iibl CIJIaBOB.

BzaumopeiicTBue HaTpus, JUTHS U KAJIBLMSA ¢ BOJOM. B3anmoeiicTBre HaTpUsi U MarHusi ¢

KuciaopooM. BzaumosneiictBue merayuioB ¢ Hemetauiamu. [lomyuenue rugpoxcnos xenesa (II)

u (1I0).

JlaGopaTtopHble onbIThl. 12. B3anmoaeiicTBre pacTBOPOB KUCIIOT U COJIEH ¢ MeTaiaMu. 13.

O3nakomieHue ¢ pyaamu xenesa. 14. OxpamnBaHue IaMeHu COJISIMU IETOYHBIX METaJUIOB.

15. Tlony4yeHue ruipoKCUAa Kajlblius U Ucce0BaHne ero cBocTB. 16. [lonyyenue ruapokcuaa

AIIOMUHHS U UCCIIENOBAaHUE ero cBOUCTB. 17. B3zaumMoneicTBue xeies3a ¢ COMTHON KUCIOTOH. 18.

[Toryuenue ruapokcuos xenesa (1) u (III) u u3ydyenue ux cBONUCTB.

IIpakTyeckue padorTsI:

IIpakTuyeckas pa6ora Nel «OcyiiecTBI€HHE LIETIOYKH XUMUYECKUX TTPEBPAILICHUI

IIpakTuyeckas padora Ne2 «llonyueHue u cBOCTBa COEIUHEHUN METAILIIOBY

IIpakTuyeckas pa6ora Ne3

«PenieHne 3kCcriepuMEHTaNbHBIX 33/1a4 Ha paclO3HABAaHUE U MOJYYEHUE COCIMHEHU METAIIIIOBY
Tema 3. Hemertasibl

OO61mas xapakTepucTHKa HEMETaJIOB: MoJokeHue B [lepuonnyeckoil cucteme XUMUYECKUX

anemeHnToB J[. 1. MenneneeBa, 0cCOOEHHOCTH CTPOCHUS aTOMOB, 3JIEKTPOOTpULIaTeIbHOCTh (D0)

KaK Mepa «HEeMETaJUTMIHOCTIY, psan D0. Kpucraminyeckoe CTpoeHrne HEMETaIOB — MIPOCTHIX

BemecTB. Amutorpomnus. @usndyeckre cBOMCTBa HeMETaUI0B. OTHOCUTEIFHOCTh TTOHSITHI

«METaJ» U «HEMETaJL.

Bopopoa. [lonoxenue Bogopoaa B Ilepuoanueckoil cucteme Xumuaeckux 3nemeHToB . U.

MenneneeBa. CtpoeHne aToMa U MOJIEKYJbl. PU3MUECKUE U XUMUUECKHE CBOMCTBA BOIOPO/IA,

€ro MoJiydeHue U NpuMeHEHHE.

Bopa. Ctpoenue Monekyinbl. Bogoponnast xumuueckas cBsi3b. Ou3nueckne cBOWCTBA BOJIBI.

AHomanuu cBOMCTB BOJbL. ['uapodunsabie U TuapodoOHbIe BeleCTBA. XMMHUECKHUE CBOMCTBA

Bojbl. KpyroBopot Bojiel B ipupoze. Bonoounctka. Aspatiust Bosibl. BeITOBBIE (DUITBTPHI.

MunepanbHble BOJbI. JIUCTUIUTMpPOBAaHHAS BOJIA, €€ TIOYYeHHE U IPUMEHEHHUE.

Oo0mas xapakrepucTuka rajgoreHoB. Ctpoerue atoMoB. [IpocTbie BelecTBa 1 OCHOBHBIE

COETMHEHUS TaJIOTEHOB, UX cBocTBa. KpaTkue cBeneHus o xyiope, opome, Gprope u noje.

[IprMeHeHne raJoreHoB U UX COEAMHEHHUI B HAPOJIHOM XO35HCTBE.

Cepa. CtpoeHue aToMa, aJlJIOTPOIIHS, CBOMCTBA U MPUMEHEHNE pOMONUEcKol cepbl. OKCUIBI

cepol (IV) u (VI), ux nonyuenue, cBoiictBa u npuMeHenue. CepHas KHCIOTa U €€ COJIU, UX

MpUMEHEHUE B HAPOJAHOM X03s1icTBE. [Ipon3BOACTBO CEPHON KUCIIOTHI.

A3ot. CTpoeHHne aToMa ¥ MOJIEKYJIBI, CBOMCTBA IIPOCTOIO BEIIECTBA. AMMMAK, CTPOEHHUE,

CBOICTBA, MOJTy4YeHHE U TpuMeHeHue. Collm aMMOHMS, UX CBOMCTBA U TpUMeHeHue. OKCUIbI

azora (II) u (IV). A3oTHas kucnora, ee CBOMCTBa U mpuMeHeHrue. HuTpaTsl U HUTPUTHIL,

npobJieMa UX COIepPKaHUS B CEbCKOXO03HCTBEHHOM MPOIYKIINH. A30THBIEC yI0OpEHUS.

®ocdop. CtpoeHue aToMa, aJUIOTPOIHUS, CBOMCTBA Oes1oro u kpacHoro gocdopa, ux

npumenenue. OcHoBHBIE coeuaenust: okcua Gocdopa (V) u oprodochopnas kucnora,

docdarel. DochopHbie yIOOpEHUSI.

Yraepoa. CtpoeHue aTroma, aJuIOTpONHs, CBOWCTBA MoaAnUKanui, mpuMeHeHne. OKCHIBI

yraepona (II) u (IV), ux cBoiictBa n npumeHeHue. KapOoHaThI: KaabIUT, COJA, TOTAII, UX

3HAYEHHE B IPUPOJIE U KU3HU YEIOBEKA.
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Kpemunii. CTpoeHue aroma, KpUCTaNIMYECKUI KPEMHUM, €r0 CBOWCTBA U IpuMeHeHue. Okcua
kpemuus (IV), ero npupoansie pazHOBHIHOCTH. CUITUKATHI. 3HaUYCHHUE COCAMHEHUN KPEMHUS B
JKUBOU U HEeXUBOH npupoae. [loHAaTHe 0 CUIMKaTHON IPOMBIIIEHHOCTH.
JemoncTpanuu. OOpasibl raJJoreHOB — IPOCTBIX BELECTB. B3anMoaelicTBE rajloreHoB C
HaTpHUeM, C aJTIOMUHHEM. BriTecHeHnE XI10poM Opoma WM HoJia U3 PACTBOPOB MX COJICH.
BzaumopeiicTBue cepbl ¢ MeTalllaMH, BOJAOPOJOM U KuciaopoioM. Bzaumoneiictue
KOHIEHTPHUPOBAHHOM a30THOI KUCIOTHI ¢ Mebto. [TormomieHue yriem pacTBOPEHHBIX BEIIECTB
WM ra3oB. BoccranoBiienue menu u3 ee okcuaa yriaem. O0pasisl IPUPOIHBIX COETUHEHUI
XJ10pa, cepbl, hocdopa, yriepoaa, kpemuusi. O6pasubl BAKHEHITNX I HAPOIHOTO X035 CTBa
cynbdaToB, HUTPATOB, KapOOHATOB, (hocharoB. OOpa3Ibl CTEKIa, KEPAMHUKH, IIEMEHTA.
JlaGoparopubie onbIThl. 19. [Tonydyenue u pacnoznaBanue Bogopoja. 20. Uccienopanue
MIOBEPXHOCTHOT'O HATS)KEHUS BOJbl. 21. PacTBOpeHue nepMaHranara Kajiausi Ui METHOTO
Kyropoca B Boze. 22. 'mapatanus o6e3BoxkenHoro cyibdara menu (II). 23. Msrorosnenue
TUIICOBOTO oTrneyarka. 24. O3HaKoMIIEHUE ¢ KOJUIEKIIMEH OBITOBBIX (MIBTPOB. 25.
O3HakoOMJIEHUE C COCTaBOM MHUHEpaIbHOM BOAbL. 26. KauecTBeHHas peakiys Ha TajlOreHH/ -
noHbl. 27. [lonydyeHnue u pacno3HaBaHue kuciopoza. 28. 'opeHue cepbl Ha BO3yXe U B
kuciopoje. 29. CporictBa paz0aBieHHOM cepHOM KUCIOTHIL. 30. M3yuenue cBoiicTB ammuaka. 31.
Pacno3naBanue coneit ammonus. 32. ColicTBa pa30aBIeHHOM a30THOM KHCTOTHI. 33.
BzaunmojeiicTBie KOHIIEHTPUPOBAHHON a30THOM KUCIOTHI ¢ Meabio. 34. ['openne dhocdopa Ha
BO3/yXe | B kuciopoae. 35. Pacno3naBanue ocdaros. 36. ['openue yris B kuciaopoge. 37.
[Tony4yeHne yroinbpHOM KHCIOTH U H3y4deHue ee cBoicTB. 38. [lepexox kapOoHATOB B
ruapokapOonarsl. 39. Pasnoxkenue runpokapoonarta Harpus. 40. [TonydyeHue kpeMHEBO
KHUCIIOTHI M U3YYECHHE €€ CBOMCTB.
IIpakTnyeckue padoTsi:
IIpakTuyeckas padora Ned4 Perienue sxcniepuMeHTanbHbIX 3a1a4 1o Teme «lloarpynna
raJIOT€HOB»
IIpakTyeckas padora NeS Pemenne sxcriepuMeHTanbHbIX 3a1a4 1o teme «lloarpynna
KHCIIOpOJ1a»
IIpakTuyeckas padora Ne6 «IlonydyeHue, cobupanue u pacro3HaBaHUE Ta30B»

Tema 5. O0001eHne 3HAHMI 110 XUMHH 32 KypC OCHOBHOM mKoJIbI. Iloaroroska k

rocyrapcrseHHou urtorosoii arrecrauuu (I'MA)

Ilepnonnueckuii 3akoH u [lepuonnueckas cucrema XumMu4eckux 3ymeMeHToB 1. M. Menneneesa.
PU3NYECKUI CMBICII TOPAIKOBOTO HOMEpPA 3JIEMEHTA, HOMEPOB IIEPUOJIA U TPYIIIIBL.
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB JIEMEHTOB M UX COSAMHEHHUH B IEPUOAAX U TPYIIAX B
CBETE MPECTABIECHUN O CTPOEHUHU aTOMOB 3JIEMEHTOB. 3HaYEHHUE NEPUOINIECKOTO 3aKOHA.
Buapl xuMudeckux cBs3ei U THIBI KPUCTAJUIMUECKUX peIIeToK. B3auMocBs3b cTpoeHus u
CBOMCTB BEILECTB.
Knaccudukanus XuMHUECKUX peakIuii M0 Pa3INYHbIM MPU3HAKaM (YHCIIO U COCTaB
pearupyrommx 1 00pa3yoIuxcs BEMIECTB; HAJTMYHe TPaHUIlb paszaena ¢as; TerioBoi 3G exT;
M3MEHEHHE CTEeTIeHeN OKUCIIEHUs aTOMOB; MCIIOJIb30BaHUE KaTalu3aTopa; HallpaBJIeHNe
npoTekanus). CKOpOCTh XUMHUECKUX peakluil U (hakTopsl, BIUsIomuUe Ha Hee. OOpaTuMOCTh
XUMHUYECKHX PEaKIUil U ClOCOOBI CMEUICHUS XMMUYECKOT'O paBHOBECHSI.
[IpocTeie u cnoxHbIe BemecTBa. MeTauibl 1 HeMeTasuibl. ['eHeTuueckue psiibl MeTasia,
HeMeTaJlla U epexoiHoro Metauia. OKCUIbl U TUAPOKCH bl (OCHOBAHUS, KUCIIOTHI,
amQoTepHble THIPOKCUBI), conu. X cocTaB, kiaccudukanus 1 oo1re XMMUYecK1e CBOMCTBA.
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3. TemaTuveckoe IVIAHMPOBAHUE KYpPca XUMHHU 7 KJjacca

Ne Paznensr Kon-Bo vacoB |I[Ipakrudeckue |JlaboparopHbie |[KontponsHbsie |OCHOBHBIE
n/n no paboueld  [paboTHI OTIBITHI paboThI HaTpaBJICHUS
nporpaMme BOCIIUTATEIBHON
TIesATEeIEHOCTH
1 Xumus B 11 2 11 1,2,3,5,7,8
€CTECTBO3HAHMUS
2 |MareMaTuieckue 9 1 1 1 1-8
pacyeTbl B XUMUH
3 |SBnenus, 11 3 2 1 1-8
MPOUCXOSIINE C
BEIICCTBAMH
4 |Paccka3sbl 0 XUMUHA 3 1 1-3,7,8
Bcero: 34 yacos 34 6 14 3
TeMaTH4YecKoe IJIAHNPOBaHNe Kypca xumMuu 8 Kiiacca
No Pasznenbl Kon-Bo wacos [Ipaktruec | Jlabopa | Konrtponsable | OcHOBHBIC
1/ o paboueit K#e padoThl | TOpHBIE | pabOTHI HaIpaBIeHUS
i nporpaMme OTIBITHI BOCIIUTATEIBHOM
JESTETBbHOCTH
1 | BBenenne 6 2 2 1,2
2 | Temal. AToMBbI 7 2 1 1,2,6,7,8
XUMHAYECKHUX DIIEMEHTOB
3 | Tema 2. [TpocThie 5 2 56.7,8
BelIecTBa
4 | Tema 3. CoenuHeHus 16 2 8 1 2,3,4,78
XVAMUYECKHX 3JIEMEHTOB
5 | Tema 4. I3meHeHus, 12 1 2 1 56.7,8
MIPOUCXO/ISIINE C
BEIIeCTBAMHU
6 | Tema 5. PacTBOpeHue. 22 2 18 1 1-8
PactBops1. CBoiicTBa
PacTBOPOB AIIEKTPOJIUTOB
Bcero 68 7 34 4
TeMaTH4eCKoe IJIAHNPOBAaHMe Kypca XuMuM 9 kiiacca
Ne| Paznensr Kon-Bo [IpakTiueck | Jlabopa Kontponbubie | OcHOBHBIE
i 4acoB 110 re paboThI TOpHBIE paboTh HarpaBJICHUsI
/ paboueii OIIBITHI BOCIMTATENbHOM
I nporpaMme JeSITeTbHOCTH
1 | Tema 1. Beenenue. O0mas | 12 11 1 1,2.3.6,7,8
XapaKTepUCTUKa XUMUYICCKUX
PIIEMEHTOB U XUMHYECKUX
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peakiui. [lepuoanyeckuii
BakoH U [lepuoanueckas
CUCTEMAa XUMHYECKUX
hiaemenTtoB JI. W.

3 | Tema 2. Metamist 18 3 1-8
4 | Tema 3. Hemerasel 27 22 1-8
5 | [loBTOpEeHNE OCHOBHBIX 9 1-8

BOIPOCOB Kypca XUMHUH 9

KJacca

Bceero 66 46
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